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(57) Abstract: The invention relates to computer engineering and can be used for various computer memory devices and Tor 
developing video-audio apparatus or new generation, systems of associative memories and synapses (an clement of a electric 
Imc provided with a programmable electric resistance) for neural networks of neurocompulcrs. The inventive memory cell 
n a l °P t rcscrv r c scvcra, , datR bit * and ^ a high speed. Said memory cell comprises two aluminium solid electrodes 

(I and 2) and a multilayer functional area disposed therebetween and consisting of an active layer (3), a barrier layer (4) and a 
passive layer (5). 
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(57) PeflepaK H3o6pereHne othochtcjj k BWHHCjiHTenbHOfi tcxhhkc h mcmkct 6bm> HcnonwoBaHo b 
3anoMHHaioiHHX ycTpoficTBax KOMnbKxrepoB paajiMHHoro Ha3HaneHMR, a Taxace Ana coaaaHwi 
BHAeo-ay^MO annapaiypti hoboto noxojieHH*, pa3pa6cmcH chctcm accouHaTHBHWx 
3anoMHHaioiuHX ycrpoRcTB, co3Abhiu cimancoB (aneMeHTa 3JieiapHHecKofl ueiw c 
nporpaMMHpycMMM 3JieKTpHMecKHM conpoTMWieHHeM) Ann HefipoHHbix cereft 
HeflpoKOMnbKxrepoB, 

^JneHKa naMRTH ncwBOJweT xpaHtrn, Hecxo/ibKO 6htob hh^opmquhh h xapaKrepiwyeTCH 

BUCOKHM 6bICTpOAeftCTBHeM. 

3anBJiaeMau aneftxa fibmhth coAepxcm" A&a ajitOMmmeBbix crwouiHwx 3Jie»crpoAa 1 m 2, 
M«KAy KoropMMH pacnoJio)KeHa MHorocnoftHaa <J>yHKUHOHajibHaa 30Ha, cocToama* H3 oAHoro 
aKTHBHoro cjio* 3, OAHoro 6apbepHoro 4 h OAHoro naccHBHoro cno* 5. 
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HHEHKA IIAMHTH 
06jiacTb TexHiiKn 

• H3o6peneHHe othochtch k BHqHCJiHTem»HOH Texmuce h moecct Gbttb hoiojib- 
30BaHO b 3anoMHHaK>mnx ycnpoHCTBax KOMiiBioTepoB pa3jnrraoro Ha3HaqeHHH, b 
pa3pa6oTKe chctcm accoiwaTHBHHx 3anoMHHaiomHx yeipottcTB, co3AaHH* CHHancoB 
(sjieMenra 3JieiapHHecKofi qeira c nporpaMMHpyeMHM aneicipHHecKHM conporaBjie- 
hh&m) pjw HeftpoHHiix ceTeii, co3flaHHeM 6aHKOB flaHraix c npHMHM AocxynoM, co3- 
AaHHeM BHfleo-ay^HO aimapaTypti hoboto noKOJieHHfl. 

HpeAUiecTByiomHH ypoBeub tcxhhkh 

B coBp eMCHHBix KOMiiLiOTepax HcnonB3yK>TCH 3anoMHHaK)imie ycrrpoHCTBa 
pa3JiOTHoro Ha3HaneHiM c oTJimaiomHMHCH xapaicrepHCTHKaMH no CKopocra 3airacH 9 
BpeMeHH xpaHeraw, BpeMCHH Aocryna h CHHTMBaHHH HH<|>opMamiH. 3to cymecTBeH- 
ho ycjiOHCHner pa6oTy bbihhcjihtcjibhbix cucreM, yBennHHBaer BpeMfl noATOTOBKH 
KOMUBKyrepoB k pa6oTe, ycjioacHaer npo6neMy coxpaHeHHH HH^opMaonH h t,a. 

OflHOfi H3 npHOpHTeTHWX 3a^aH CTOHIHea B 06jiaCTH MHKp03JieKTpOHHKH JIBJia- 

eTCK co3AaHne yHHBepcajiBHO 3anoMHHaiomero ycrpoHCTBa oGjiaflaiomero bbicokoh 

CKOpOCTBIO 3anHCH H CTHTBIBaHH* HH$OpMai(HH HapHfly C 60JIBIIIHM BpCMCHCM Xpa- 

HemiH h bbicokoh HH<|>opMaijHOHHoft nnoTHocTBio, BMecTe c 3THM HMeercH SoJiBinaa 
noTpeSHO ctb b C03AamiH 3^$ e KTHBHoro h npocToro sjieMeirra cHHanca jxm HefipoH- 

HBIX KOMTlBIOTepOB. OTCyTCTBHC TaKOTO 3JI6MCHTa CAepKHBaCT C03AaHHH peajIBHBIX 
HefipOKOMHBIOTepOB. 

BMecre c TeM, noTeHmiajiBmae bo3mohchocth 4>H3HHecKnx npHHunnoB 3ajio- 

ECeHHBIX B OCHOBy pa60TBI 3JieKTpOHHBIX yCTpofiCTB nOJiynpOBOAHHKOBOH MHKpO- 

sjieicrpoHHKH npaKTHHecKH HcnepnaHBi. B HacTOHiqee Bpeww hjiqt HHTCHCHBHuit no- 
hck hobbix npHHipinoB ^yHKiuiOHHpoBaHHH h npoH3BOflCTBa ajieicipoHHBix ycr- 

pOHCTB Ha OCHOBe HAefi MOJieKyJWpHOfl 3JieKTpOHIlKH C KCII0JIB3OBaHKCM MOJieKyjWp- 

hbdc MaxepHajiOB hjih cynpoMOJieKyjmpHHx aHcaM6jiefl. 

B pa6oTax [1, 2] npoaHajimnpoBaHa bo3MO)khoctb HcnojiB30Baraw kbjichhh 

3JieKipOHHOft CTpyKTypHOfi HeyCTOftHHBOCTH HH3KOpa3MepHHX IipOBOAHIAHX CHCTCM 
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b KanecTBe ^roiwecKoro npumtfina, Ha ocHOBe KOToporo bo3MOhcho, b ^acroTHOcra, 
co3AaHHe 3anohfflHaionpix ycxpofiCTB hoboto noKOJieHHH. B 3Tofi paSorc paccMaTpn- 
BaioTCH TeopeniHecKHe ochobh flaHHoro hbjichhh c tohich 3peHHa MOJieicyjmpHOH 
3JieKTpoHHKH, aHajnonpyioTCH ycjioBHfl h napaMeTpu, onpe/tejunonpie ero xapaicre- 
5 pHCTHKH. IIpHBOflOTCH flamme no OflHOMepHtiM MOJieKyjwpHHM CTpyiciypaM, npefl- 
craBJiHiomHe HHTepec pjix nocTpoemw yxa3aHHHx 3JieicrpoHHBix crpyicxyp, a TaioKe 
paccMaxpHBaioTCH oco6eHHOcra CTpyicrypHoii HeycroftHHBocTH h . aHanraHpyioTCH 

B03M0HCH0CTH CTaTmeCKOXX) K OTHaMOTeCKOTO ynpaBJieHHK IipOBOAHMOCTEK) goto- 

MepHHx CHcreM. 

10 yKa3aHHHfi ^H3HHeCKlrfl TTpHHUHTI OTKpHBaeT ITCpCneKTHBBI KOHCTpyHpOBa- 

HHfl 3anOMHHaK>miOC yCipoftCTB, OCHOBaHHHX Ha HOBHX MexaHH3Max xpaHeHHH H 

npeo6pa30BaHHH HH(|>opMaaHH, a TaioKe b nofl6ope cooTBexcxByiomHx MaTepnajiOB. 
IlpeflCTaBJiKeTCH BCc&Ma ohcbhahmm, hto noTeHunajiBHHe bo3MO>khocth MOJieicy- 

JIHpHOH SJICKTpOHHKH 6yflyT paCKpHTbl B 6oJIBmeii Mepe npH C03flaHHH HeftpOHHBIX 

is cereii, cocTOjrajKX H3 HeiipoHOB h CB*3BiBaiomHX hx aJieicrpoaKTHBHbix CHHancos. 
Co3,aaHHe cpe^cTBaMH MoneicyjiapHOH ajieicrpOHHKH HCKyccTBeHHBix HenpoHOB, pa3- 
nHHHoro THiia ceHcopoB, BKjnoneHHBix b ejjHHyio cert, OTKpoeT nyn> k peajin3auHH 

BCex nOTeHI^iaJlBHBIX B03MO)KHOCTea 3aJI05KeHHLIX B HeftpOKOMIIBIOTepHOH IWOJIO- 
THH, n03BOJ!HT C03flaTb npHHUHIIHaJIBHO HOBBlft TKTI KH^OpMai^HOHHO BBPTHCJIHTCJIB- 
20 HblX CHCTeM, H nOflOHTH BlIJIOTHyK) K penieHHIO npo6jieMH C03flaHHfl HCKyCCTBeHHOrO 
HHTCJUieKTa. 

H3BCCTHO ycrpoifcxBO, coAepaeamee HHeiiKH naMflra, KOTop&ie Moryr 6bitb 

HCnOJTB30BaHH RllSL XpaHCHKH RH^OpMaiJHH (CM. IiaTCHT USA 6055180, MKM G11C 

11/36, 2000r.). 

25 Ochobhmm HeaocTaTKOM H3BecxHoro ycrpoiicTBa mjiaerca to, hto oho no3Bo- 

JIK6T npOH3BOAHTB JIHIIIb OOTOKpaTHyK) 3anHCB FIH(j)OpMaiJHH. IIpHHeM JJJW CHHTHBa- 

huh HH^opMaimH Hcnojn>3yercH onTKHecKHH MeTOfl. HcnojiMOBaHHe orrrmecKHX 
ycTpoiiCTB cymecTBeHHO ycjiOHCHHCT h yBejiHHHBaeT pa3MepH ycnpoHCTB, a TaioKe 

CHHDKaer Hafle>KHOCTB CHHTHBaHHH H3-3a CJIO)KHOCTH n03HUHOHHpOBaHHS OnTHHCCKO- 

30 ro Jiyna. B .opyroM cnoco6e 3aracH ormcaHHOM b AaHHOM nareHTe Hcnoa&3yeTea 3$- 
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$eicr TeiuiOBoro npo6oa, KOTopBifi BLI3B2LH npHJiOKGHHCM BHcoKoro HanpjDKeHiw. 
He^ocxaTKOM jjaHHoro Meroaa 3araicH abji^ctch to, hto oho no3Bojmer npoMBOflHTB 
TaKHce jihihb oflHOKpaxHyio 3aimcB HH^opMamiH h Tpe6yer HcnojiB30BaHM bucokhx 
Hanp^KeHHH sjieieipinecKoro nona. 

5 H3BecxHa HHeftKa naMffra, coflepxcaman TpexcjioiiHyio crpyicrypy, cocroHmyio 

H3 jUByx 3JieiopoAOB, Me^cfly kotopbimh pacnojioaceHo BHcoKoreMnepaTypHoe MOJie- 
KyjmpHoe coe^HHeHHe (cm. naTeHT JP 62-260401, MKH H01C 7/10, C23C14/08, 
H01B 1/12, 1990r. h craTBK) [4]). H3Becraaa OTe&ca nawurra HcnojiE3yeT nprnmnn, 
ocHOBaHHuft Ha H3MeHeHHH aneierpiraecKoro conpoTHBJieHHH MOJieKynnpHoro COeflH- 

10 HeHHH npa npHJio^ceHHH BHeumero sjieKipmecKoro nora. np obo ah moctb MOJieKy- 
jiHpHoro BemecTBa Mo>icer npuHHMaTB £Ba chjibho pa3JiHHaionjHxca 3HaneHHH, hto 
no3BOJiHer xpaHHTt o/jhh 6ht HH<j>opMaijHH, 

OCHOBHBIMH HCAOCTflTKaMH H3BeCTHOH HHeflKH naMHTH HBJIfllOTCa HH3KOC 6BI- 

cTpoAeficTBHe, cBK3aHHoe c 6ojiBinHM BpeMCHCM aepeicjnoHeHHH conporaBJieHHa h 
15 BucoKoe Hanpn^ceHHe mrraHHa (okoko 60 B), Koropae cymecTBeHHo 0 rp zihuhhb aioT 
ncnojiB30BaHHe yKa3aHHoii mtPnai naMHTH b cocTaBe coBpeMeHHBix 3JieiopoHHBix 
ycipoiiCTB. 

H3BecTHa xaioKe ireefiKa naMJrra, coaepacamaa TpexcjiofiHyio crpyKiypy, co- 
CTOHmyio H3 AByx ajieierpoflOB, Meacay kotopbimh pacnojioaceiio HH3KOTeMnepaxyp- 
20 Hoe MbJieKyjwpHoe coeflHHeHHe (cm. naxeHT USA 4652894, MKH H01L 29/28, 
1987r. h crraTBio [3]), Pa6oia H3Becraoii OTetocn naMjrra To^ce ocHOBBHa Ha H3MeHe- 
hhh 3JieiopHHecKoro conpoTHBJieHHH MOJieKynapHoro coej^HHemw npH npHJioaceroiH 
BHeuiHero sneicrpHHecKoro nona. OanaKO aaHHoe ycrpoficTBo, b otjihhhc ot bbiiuc- 
npHBe^eHHoro, xapaierepH3yeTCH Sbictpbim BpeMeHeM nepeKrayqeraui conpoTHBjie- 

25 HUH H HH3KHMH pa60HHMH HaiipJDKeHHHMH. 

OCHOBHBIMH HC^OCTaTKaMH H3BCCTHOrO TCXHHHCCKOTC) pemeHHH JIBJIHIOTCfl, 

Bo-nepBBix, hcbo3Mo>khoctb o6*BeAHHeHHH cyiuecTByioiijeft TCXHOJIOIHH npOH3BOACT- 
Ba nojiynpoBO^HHKOBBDC npH6opoB c npeflnoxceHHoft TexHOJioraeii H3roTOBJi6HHH H3- 
BecTHoft KHeiiKH naMHTH, t.k. wcnojiB3yeMBie b Heft HH3KOTCMnepaTypHBie MOJieKy- 
30 rapHBie coeflHHeHH* hbjuhotch MexaHiraecKH, a raaBHoe, TepMHHecKH HeycroifaHBBi- 
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mh BemecrBaMH, cnocoSHMMH BBiAepxaraaTb TeMnepaiypy tojibko rq 150°C. 3to He 
no3BOJwer npHMemrrs hx cobmcctho c coBpeMeraoft xexHOJioraefi roroxoBjieHHa 
nojiynpoBOflHHKOB, HcnojiL3yiomHX b TexHOJioranecKHx npoueccax TeMnepaiypu rq 
400°C. 

5 Bo-BTopux, H3BecTHan OTe&ca naMHTH cnocoSHa xpaHHTB tojtbko o«hh 6ht 

HH^opMaaHH, to> He no3BOJwex HcnojiKJOBaxs ee npH co3flaHHH ycrpoHCTB c bhco- 

KOS HH$OpMaqHOHHOfi IIJIOTHOCTBK). 

KpoMe Toro, <J>H3mecKHe xapaicrepHCTHKH npHMeHeHHHx MaTepnajioB o6y- 
• cJiaBjiHsaioT HeyflOBJierBopnTeJiBHyio noBTopaeMOCTt mama (3anncs-HTeHHe- 
10 CTHpaHHe). 

Bee BBimenpHBefleHHHe, a Taioice roBeciraie b jnrrepaType hhchkh najvurrH 
AaHHoro THna hmoeot oSujHft HeflocraTOK - no3BOjunoT xpaHHTB numb ORim 6ht hh- 
^opMamiH. 

PacKpbrrne H3o6peTeeroi 

15 B ocHOBy H3o6pereHra nocraBJieHa 3a,zjaHa co3AaHHH npinmHiraanbHo hoboi! 

KHeftKH nawwra, KOTopaa no3BOjiHJia 6ti xpaHHTB HeckojiBKO 6htob HH^opMamra, xa- 
paicrepH30BajiacB 6h Shctpbim BpeMeHeM nepemnoHeHEW conpcrmBJieHHa: h hh3khmh 
pa6oHHMK Hanpa»ceHHHMH, ho npn 3tom no3BOJinjia 6h cobmccthtb TexHOJiormo ee 
H3roTOBJiemiH c TexHOJioraeii nporoBOflCTBa coBpeMeHHux nojiynpoBO/uniKOBHx 

20 yCTpOHCTB. 

3ra 3a^ana pemeHa TeM, hto b jraefiice naMffra, coaepacameli tpexcjioftHyio 
crpyioypy, coctoheqto H3 £Byx aneiopoflOB, Me^y kotopejmh pacnojioEcena <|>yHK- 
mioHajiBHM 30Ha, b KaHecrae 3JieiopoflOB HcnojiB3yK)Tca Merajui h/hjih narcynpo- 
boahhk h/hjih npoBO.mnnHa nojiHMep h/hjih npoBOflmmrfi h onnraecKH npo3panHBift 
•25 oKHceji hjih cyjit^Hfl, a 4>yHKUHOHajn»HM 30Ha BunojmeHa H3 opraHHnecKHX, Meraji- 
jiopraHHHecKHx h HeopraHHqecKHx MaxepHaJiOB co BcrpoeHHHMH b MoneKyjiapHyio 
h/hjih iqjHCTaJiJiOTecKyio crpyioypy pa3JiHHHHMH ranaMH aioHBHBix 3neMeHT0B, a 
TaioKe hx coHeraHHH apyr c apyroM h/hjih KJiacrepaMH Ha hx 



"MOT (nEABMQ^r). 
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OCHOBe, KOTOp&ie H3MeHHK)T CB06 COCTOHHHe HJIH nOJIOHCCHHe nOfl fleftCTBHeM BHCm- 

Hero 3JieicipnHecKoro nojw h/hjih cBeroBoro ronyHeHHH. 

YKa3aHHoe BBmoJiHeHne HneiiKH naMHTH no3BOJineT co3^aTB ajieMeirr naMHTH c 

Oj^HoSHTOBblM HJIH MHOro6HTOBHM CTOCOSOM 3aiIHCH, XpaHeHHH H CWTBIBaHHH HH- 
5 ^OpMaD[HH. IIpH 3TOM HH(|>OpMaiJHH COXpaHHeTCH B BHfle BeJIHHHHLI COnpOTHBJlCHHH 
^yHKUHOHaJIBHOH 30HBI. #JIH HHCHKH naMHTH C OflH06HTOBHM P&2KHMOM XpaHeHHH 
HH^OpMai^HH BeJIHTOHa COnpOTHBJieHHH HHefiKH HMeer ABa ypOBHK - BBICOKHH (COOT- 

BeTCTByeT 3HaHeHHio, HanpHMep, 0) h HH3KHfi (cooTBeTCTByeT 3HaqeHHK), HanpHMep, 
1), a ajih hhcHkh naMHTH c mhofoShtobbim pe>KHMOM xpaneHHfl HH$opMaiv«i Bean- 

10 HHHa conpoxHBJieHHH HnefiKH HMeeT HecKOJiBKO ypoBHefi, cooTBCTCTByiomHx onpeae- 
jieHHOMy 6my HH^opMamm. Tan, HanpHMep, ajih flByx6HTOBoft hhchkh HMeercn He- 
TBipe ypoBHH 3HaneHHii ee conporaBJieHHtt, £Jih Henjpex Ghtoboh - mecTHa^qaTb 
ypoBHeft h t. fl. Jfaeifrca naMHTH BBiroflHO oTJiHHaercH ot HcnonL3yeMi>ix b HacroHmee 
Bpeww 3/ieMeHTOB naMHTH tcm, hto bo BpeMH xpaHeHHJi HH^opMaimn, OHa He TpeSyer 

15 nocTOHHHoro rarraHHA. BpeMH xpaHemiH HH^opMaunn 3aBHCHT ot CTpyxrypbi HHeii- 
kh naMHTH h HcnoJiB3yeMoro MaTepnana 4>yHKijHOHajii>Hoft 30hbi, peacHMa 3anncH h 
M05Ker BaptHpOBaTBCK ot HecKOJi&KHX cexyHfl (Mo^cer 6htb Hcnojn>30BaHa ajih co3- 
^aHH5i flHHaivimecKoii naMHTH), flo HecKOJn»KHx jict (MOweT Sbitb HcnojiB30BaHa ajih 
C03AaHHH flojiroBpeMeHHoft naMHTH, rana «(|)Jieui» naMHTH). 

20 BMTOflHO BHnOJIHHTL 4>yHKUHOHajIBHyK) 30Hy HHeta naMHTH, COCTOHmeil H3 

aKTHBHoro cjioh Ha OCHOBe opraHHHecKHX hjih MerajuiopraHHHecKHX conpHHceHHBix 
nojiHMepoB co BcrpoeraiBiMH b ocHOBHyio ijeni, h/hjih npHcoeflHHeHHBiMH k ueim 
hjih nnocKOCTH h/hjih BCipoeHHMMH b crpyKiypy aKTHBHEJMH sjieMeirraMH o6pa- 
3yiomHMH hjih He o6pa3yionmMH CBeroH3JiyHaiomyio cipyicrypy, h/hjih H3 skthbho- 
25 ro cjioh Ha ocHOBe opraHHHecKHX, MerajuiopraHHHecKHx h heopraHHHecKHX MaTe- 

pHaJIOB C BHe^peHHHMH nOJIOHCHTeJIBHMMH HJIH OrprajaTeJIBHHMH HOHaMH, B TOM 

qncne h MOJieKyjinpHBTMH hohbmh, h/hjih c BHeapeHHHMH KJiacrepaMH Ha ocHOBe 
TBepj^Bix ajieicrpojiHTOB, jih6o c MOJiexyjiaMH h/hjih HOHaMH c 3JieiopHHecKHM m- 

IIOJIBHBIM MOMeHTOM, Et/HJIH C KJiaCTCpaMH Ha OCHOBe TBepjJHX nOJIHMCpHBDC h Heop- 

« 

30 raHHHeCKHX <|>epp03JieKTpHK0B, H/HJIH C flOHOpHWMH H aidjenTOpHHMH MOJieKyjiaMH, 
H/HJIH C OpraHHHeCKHMH H/HJIH HeOpraHHHeCKHMH COJIHMH H/HJIH KHCJIOTaM h/hjih 
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McwieicyjiaMH bo^h, h/hjih c MOJienyjiaMH, KOTopwe Moiyr flHccoipmpoBarB b 3Jieic- 
TpiwecKOM nojie h/hjhi nofl aeftcTBHeM cseroBoro mw/HeuKZ, h/hjih c Heoprararae- 
ckhmh h/hjih MeruJiJiopraHmecKHMH, h/hjih opraHH^ecKHMH cojmmh, h/hjih MOJieicy- 
JiaMH c nepeMeHHOH b ajieHTHO ctbio MexanJiOB hjih aTOMapHHX rpynn bxoahiijhx b 
5 hhx. Yica3aHHoe BMnoJiHeHHe ^ymcimoHajiBHOH 30hh no3BOJiaeT co3Aan> cnpyicrypy, 
cnoco6HyK> h3mshhtb sJieicrpHHecKoe conporaBjieHHe aKTHBHoro cjioh h/hjih o6pa- 

30BHBaTB BBICOKOnpOBOflamHe oSjiaCTH HJIH HHTH B aKTHBHOM CJIOe nOfl B03fleHCTBH- 

eM bhciuhhx aneKipmecKHX h/hjih cbctobhx B03fleftciBHH Ha KHeibcy naMHTH h co- 

XpaHHTB 3TO COCTOHHHe npOflOJIHCHTeJILHOe BpeMH 6e3 npHJIOXCeHHH BHeiUHHX 3JteK- 

io TpnqecKHX nojieft. 

BecsMa 3^^)6Kthbho Hcnoji&30BaT& b KanecrBe oototo H3 aKTHBHbix 3JieMeH- 

TOB (J)yHKE(HOHaJIbHOtt 30HXJ OTCHKH naMHTH MOJieKyjIH H/HJIH HOHH C 3JieKipPPieCKHM 

flHnoji&HBiM MOMeHTOM h/hjih c BHeapeHHHMH KJiacrepaMH Ha ocHOBe TBepA&ix no- 
jiHMepH&ix h HeopraHHHecKHx 4>eppo3JieicrpHKOB, hto oSecneHHBaer pa6oTOcnoco6T 

15 HOCTB HHeiiKH naMHTH npH HH3KHX IipHKJiaflHBaeMBIX HanpHHCeHHHX. 3rO CBH3BHO c 

TeM, hto npHcyTCTBHc ^epposjieKTpHHecKHX 3jieMeHT0B yBejiHHHBaer BejiiraiHy Ha- 
npHKeHHOCTH BHyrpeHHero 3JieicrpiraecKoro nojin, a, cjieflOBaTejirao, noTpe6yex 
npHjioaceraiH MeHtmero BHeniHero 3JieicipHHecKoro HanpHHcemifl npn 3arracH hh- 
^opMauHH. 

20 IlepCneKTHBHO BEJnOJIHHTB ^yHIOmOHaJIBHyiO 30Hy HHCftKH naMHTH B BHAC 

mhotocjiohhoh cnpyKTypu, cocToamefl H3 hcckojibkhx cjioeB pa3JiHHHott bicthbho- 
cth, HanpHMep, bhiiojih&hhhx H3 opraHHHecKHx, MeTaiuiopraHHHecKHx h Heopramt- . 
MecKHX MaTepnajiOB co BcrpoeHHHMH b MOJieKyjiapHyio h/hjih KpHCTajuimecKyio 
crpyicrypy skthbhumh sneMeirraMH h/hjih KJiacrepaMH Ha hx ocHOBe, KOToptie ro- 
25 mchhiot CBoe cocroHHHe hjih nojio>KeHHe nofl aeficxBHeM BHeniHero sneKipHHecicoro 
nojw h/hjih CBeroBoro mjiyneHHH, hto no3BOJiaer pacuiHpHTt flHana30H h flHCKper- 

HOCTB BeJIHHKH SJieKTpHHeCKOTC) COIip OTHBJieHHH, a, CJI e AOB BTeJIBHO, nOBHCHTB HH- 
$OpMaimOHHyK) IUIOTHOCTL naMHTH. 

E[ejiecoo6pa3Ho bbhiojihiitb (JjyHKHHOHajibnyio 30Hy HHeintH naMHTH b BHAe 

30 MHOrOCJIOHHOH CTpyKTypH, COCTOHmefi H3 qepej5yK>Ea[HXCH aKTHBHMX, naCCHBHBIX H 
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6ap&epHbix cjioes, npa 3-tom naccHBHbie cjioh BunojmeHH m opraroraecKHX, Mexaji- 
jioprainreecKHX h HeopraHanecKHX MaTepnanoB HBJunomHXCH AOHopaMH h/hjih aic- 
qeirropaMH HocHTeneft 3apaaoB h oSna^aiomux hohhoK h/hjih ajieicrpoHHofi npoBO- 
#hmoctmo, a 6api>epHMH cjioK, BbmojraeH H3 MarepnajiOB c 3JieiopoHHo:ft npoBOflH- 

5 MOCTBK) H HH3K0ft HOHHOH npOBOflHMOCTBK), TO) n03BOJIHeT IIOBHCHTB BpCMCHHyK) 

craSnjiBHOCTb HHeftKH naMHTH h OAHOBpeMeHHO yBejiHHHTB HH^opMaimoHHyK) nnoT» 
hoctb 3a c^er 6onee bhcokoA flHCKperaocrH xpaHHMWX snaxzwtR BejiiraiH ajieicrpH- 

HeCKOrO COnpOTHBJieHHH HHeftKH naMHTH. TaKOe BBmOJIHCHH6 4>yHKIJHOHaJIBHOH 30HBI 

no3BOJifler C03flan> MHorocjioitayK) crpyiaypy, cnoco6Hyio h3mchotb sjieicrpHHecKoe 
io conpaimneHHe aKTHBHoro cjioh h/hjih o6pa30BbiBaTL B&icoKonpoBOAHnme o6jiacTH 

HJIH HHTH C MeTaJIJIOTeCKOft npOBOAHMOCTBK) B aKTHBHOM CJIOe IlOfl fleftCTBHeM 

BHenmero sjieierpHHecicoro nojia h/hjih CBeroBoro H3JiyHeHHH Ha jraeibcy naMHTH h 

COXpaHHTB 3TO COCTOHHHe npOflOJDKHTeJIBHOe BpeMH 6e3 npHJIOKCHHH BHeiUHHX 3JieK- 

TpHnecKHX nojiefi. 

15 IIpeflnOHTHTejlBHO BBinOJIHHTB 3JieKipOA HHeftKH naMHTH B BHfle HeCKOJIBKHX 

pa3AejieHHHx Meagoty co6o» sneMeirroB, HanpHMep, AByx hjih Tpex sneMeHTOB pacno- 

JIO>KeHHBIX HEW ^yHKUHOHaJIBHBIM CJIOeM, HTO nO3B0JIHeT 60Jiee TOHHO KOHTpOJIHpO- 

Baxb BenHHHHy aneiopHHecKoro conpOTHBJieHHH hhcAkh, tcm caMbiM itobbichtb ypo- 
bchb AHCKpeTHOCTH 3anHCH HH^opMai^HH, jih6o tohhocth BejnrwHbi anaJioroBoro 
20 3HaneHHH 3JieicrpHHecKoro conpOTHBJieHHH HqefbcH, a Taioice no3BOjmer pa3BH3aTb 
aneiopOTecKHe uenn 3anHCH h cTOTbiBamiH HH<J)opMaigm. 

Buro^HO BunojraHTb ajieicrpofl nneiiKH naMHTH b BH^e nsyx napajuiejiBHtix 
npoctpaHCTBCHHO pa3AejieHHBK nojrynpoBOAHHKOBHM h/hjih opraHmecKHM CBCTO- 
H3JiyqaK>n^HM MaTepnanoM 3JieMCHTOB h o6pa3yiomHX, HanpHMep, mm AHOflHyio 
25 cxpyicrypy, hjih ^OTOConpoTHBJieHHe hjih ^OTOiyBCTBHreJiBHHfi sjicmcht, hto no- 

3B0J1HCT SJieiCipHHeCKH HJIH OIITHHeCKH pa3BH3aTB IjeilH 3anHCH H CHHTHBaHHH HH- 
$OpMaUHH. 

TaiOKe BBiroOTO bbdiojihhtb aaeiopofl Hnefccn naMHTH b BHAe Tpex napaji- 
jiejiBHbix npocrrpaHCTBeHHO pa3flejieHHbix nojiynpoBOAHHKOBbiM h/hjih opraHHHe- 
30 ckhm cBeroH3JiyHaiomHM MaTepnajioM sneMCHTOB h o6pa3yiomHX, HanpHMep, cBero- 
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rajiynaiomyK) crpyierypy h ^oroconporaBJieHMe hjih $OTOHyBCTBHTenbHHfl 3JICmcht, 
hto TO»e no3BOJwer oimraecKH pa3B«3ari» ueim 3anncH h CHHTHBaHna HH^opMamm. 

KpaTKoe onncaHHe HepTraceu 

Ha FIG.l- FIG.20 npHBe^eHH Bapnaffrbi Btino/iHeHHa 3aaBjmeMoit HHeBKH na- 

s mhth: 

- FIG.l - o6njaa cxeMa crpoeHHa 3aHBJineMoii kh^Vikr naMjrra c jxpywi 
cruioinHKiMH 3JieicrpoAaMH h aicniBHOH <})yHKimoHaJn>Ho8 30hoh; 

- FIG.2 - 3aHBJiaeMaH Knemca naMHTH c j&yMH ciuioiuhhmh 3jieKrpoaaMH h 

OAHOCJIoftHOH <J>yHIO)(H0HaJIbH0fi 30HOft; 

io - FIG.3-8 - 3aaBjiaeMafl HHeftica naMHTH c AByMK otjioiiihhmh 3JieierpoAaMH h 

MHOrOCJloSHOft 4>yHKmiOHaJIbHOH 30HOfl J 

- FIG, 9 - 3aaBJiaeMaa jreefoca naMaro BwnoraeHa c oflHocjioitaofi ^ymemio- 
HajitHoii 3ohoh, c offinm cimomubm ajieicipoAOM, a jxpyruM sjieicrpoAOM cocroa- 

mHM H3 AByx 3JieMeHT0BJ 

15 - FIG. 10-1 1 - 3aHBjweMaH aneinca naMjrra BbinojmeHa c MHorocJioitaoft 4>yHK- 

UHOHajlBHOfi 30HOH, C OflHHM CIUIOIUHBIM 3JieKTpOAOM, a flpyTHM 3JieKTpOflOM CO- 
CTOJOAHM H3 AByX SJieMeHTOB) 

- FIG. 12 - 3aOTJweM£w KHeftica musrm BBinojraeHa c oflHocJioftHoft $yracimo- 

HaJIbHOfi 3OH0fi H flByX 3neKTpOAOB, Ka^CflHfi H3 KOTOpHX COCTOHT H3 AByx 3JieMeH- 

20 tob; 

- FIG. 13- 14 - 3£WBJiHeMaH HHeihea naMjrni B&mcwiHeHa c MHorocjioimoft <J>yHK- 
UHOHairbHofi 30Hoft h AByx 3/ieKTpoflOB, Ka^cfltifi H3 kotopbix coctomt ro AByx 3Jie- 
MeHTOB; 

- FIG. 15 - 3aaBJiaeMaa ane^ica nawwra BbinojmeHa c OAHocjiofiHofi (fcymcmio- 
25 HaribHOH 3ohoh, c oflHHM cnjioiUHHM sjieierpoAOM, a ppynm SJieiCrpOflOM COCTOH- 

iijhm M3 ipex 3JieMeHTOB; 
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- FIG, 16- 17 - 3aflBJweMaa jreeika naMHra BunojmeHa c mhotocjiohhoh 4>ynx- 
OHOHaJibHOH 30hoH, c oflHHM chjioiqheim 3JieicrpoAOM, a flpynm 3JieKipOAOM co- 
ctohiahm H3 Tpex 3JieMeHTOB; 

- FIG. 18-20 - 3aHBJiaeMaa H^eifoca nmsrm BBmojmeHa c MHorocjioifHott <|>yHK- 
qnoHajiBHofi 30Hoft, CHaSaceHHoii 3JieMeirraMH sjieKipuraecKOH hjih oirrarccKott pa3- 

BH3KHJ 

- FIG.21 - npeflcraBJiena cxeMa, noncHHiomaH nprnmnn 3anncH, cmpmm h 
CTOTBiBaHHH HH$opMamra c 3aHBJiHeMofi HqefiKH naMHna; 

• FIG.22 - npe/jcraBJieHH 3raopH HanpnHceHHH h -roica npn 3airacH, crapaHHH 

H CHHTBIBaHHH HH(|>OpMaU[HH C 32WBJITOMOH HHeHKH naMHTH. 

JlynuiHe BupnauTBi ocymecTBJieHHH ii3o6peTeHH5i 

3aflBJuieMaa HHefixa naMHTH (FIG. 1-8) coAepaeHT ABa ajnoMHHHCBtix ciuiom- 
hbix sjieicrpofla 1 h 2, Meamy kotopbimh pacnojio^ceHa OAHocjioitaaH ^yHKi^HOHajrs- 
Han 30Ha, cocTOHiqaa H3 oahoto aKTHBHoro cjioh, KOTopBifi MonceT Sbitb AonnpoBaH 
HOHaMH 3 hjih KjiacTepaMH 3^eicrpojiHTOB (3a) (FIG. 1-2) hjih AByx <ikthbhbix Aoim- 
poBaHHux cjioeB 3b h 3c (FIG.3), hjih AByx aKTHBHBix cjioeB c KJiacrepaMH sjieicrpo- 
jihtob 3d h 3e (FIG.4), pa3AeneHHHX GapsepHBiM cJioeM 4. Ha FIG.5-8 4>yHKi*Ho- 
HajiBHaa 30Ha BBinoJiHeHa MHorocjiotaoH, cocronmefi H3 oahoto aKTHBHoro cjioh 3 h 
oahoto naccHBHoro cjioh 5 (FIG.5) hjih H3 oahoto aKTHBHoro cjioh 3, oahoto 6apt- 
epHoro 4 h oahoto naccHBHoro cjioh 5 (FIG.6) hjih H3 AByx aKTHBHBix cnoeB 3b h 3c, 
OAHoro 6apBepHoro 4 h oahoto naccHBHoro cjioh 5 (FIG.7) hjih H3 AByx aKTHBHBix 
cjioeB 3b h 3c, oahoto 6apBepHoro 4 h AByx naccHBHtix cjioeB 5a h 5b (FIG.8). 

.Ha (FIG.9-1 1) 3aOTjmeMan Hne&xa naMHTH coAepKHT ajiiOMHHHeBHe 3Jieicrpo- 

ABI 1 H 2, npH 3T0M BepXHHfi SJieiCipOA 1 COCTOHT H3 AByx 3JICM6HT0B la H lB. MeHCAy 

aaeicrpoAaMH pacnojioaceHa 4>yHiomoHajiBHaa OAHOCJiofiHan 30Ha, cocTOHman H3 oa- 
hoto aKTHBHoro cjioh 3 (FIG.9), hjth MHorocjioftHaa (JjyHKimoHaJiBHan 30Ha coctoh- 
mefi H3 oahoto aicniBHoro cjioh 3 h oahoto naccHBHoro cjioh 5 (FIG. 10), hjih mhoto- 
cjioitaaH ^yincuHOHajiBHaH 30Ha cocTonmeft H3 oahoto aKTHBHoro cjioh 3 oahoto 
6apBepnoro cjioh 4 h oahoto naccHBHoro cjioh 5 (FIG.l 1). 
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Ha (FIG.12-14) npeAcraBJieHa 3aHBJiaeMaa HHefeca naMjrrn, co«ep>KamaH ajno- 

MHHHeBHe 3JieKrpOAW 1 H 2, Ka3KAMa H3 KOTOpBIX COCTOHT H3 AByX SJieMCHTOB la, 1b 

h 2a, 2b. Me>K^y 3JieicrpoAaMH pacnojio^ceHa 4>yHKmiOHajiBHaH OAHocjiotaafl 30Ha, 
cocroamaa H3 OAHoro aicraBHoro cjiox 3 (FIG. 12), hjih MHorocJioftHOH <J>yHKijH0- 
5 HajiBHaa 30Ha cocrojrajeS m oflHoro aicniBHoro ciroa 3 h oflHoro naccHBHoro cnoa 5 
(FIG. 13), hjih MHorocjiofaafl 4>yHKUHOHajn>Haa 30Ha cocToamett H3 oahoto aicrHBHo- 
ro cjioh 3 oAHoro 6aptepHoro cjioji 4 h OAHoro naccHBHoro cjioh 5 (FIG. 14). 

Ha (FIG. 15- 17) 3arajineMa^ HHefeca naMATH co^epMCHT amoMraraeBBie 3Jieic- 

TpOAW 1 H 2, IipH 3T0M BepXHHfi 3JieKipOfl 1 COCTOHT H3 TpeX 3JICMCHTOB la, IB H Ic. 

io Me^cqy sneierpoAaMH pacnonoaceHa cfryinamoHajiBHaH OAHocnofiHaa 30Ha, cocrojimaH 
H3 oflHoro aKTHBHoro cjioh 3 (FIG. 15), hjih MHorocjio&Haa <|)yHKmioHajiLHafl 30Ha 
cocrmmeH H3 OAHoro axcniBHoro cjioh 3 h oahoit> naccHBHoro cjioh 5 (FIG. 16), hjih 
MHorocjioftHaa <|>yHKUHOHajiBHaH 30Ha cocTonmeft H3 oahoto aicraBHoro cjioh 3 or- 
Horo 6apsepHoro cjioh 4 h oahoto naccHBHoro cjioh 5 (FIG. 17). 

15 3aaBJiaeMaa mefiKa naMHTH (FIG. 18-20) coAep>KHT ABa amoMHHHeBBix 

ciuiomHBix aneicrpoAa 1 h 2, MeacAy kotophmh pacnojionceHa MHorocjioiniaH <j>yHK- 
imoHajiBHaa 30Ha 6, KOTopan mohcct 6htb BunojraeHa aHajioniHHO H3o6paaceHHOH Ha 
(FIG.3-8) h cHa63KeHHaa 3JieMeHTaMH sjieKipmecKOH pa3BH3KH - flonojiHHTejisHHM 
3JieicrpOAOM 7 h cjioeM 8 H3 nonynpoBOAHHKOBoro h/hjih opraHHHecicoro MaTepnana, 

20 o6pa3yiomero flHOAHyio CTpyicrypy (FIG. 18), hjih 3JieMCHTaMH oirrHHCCKoii pa3BH3KH 
- AonojiHHreJibHBiM sjieicrpoAOM 9 H3 3JieiciponpoBOAHmero h oirrHnecKH npo3pan- 
Horo MaTepnajia h cjioeM 10 ro nojiynpoBOAHHKOBoro h/hjih opramraecicoro Ma-re- 
pnajia o6pa3yiomero ^oroconpcmiBJieHHe hjih $0T0HyBCTBHTeji&HHii ajieMefrr 

(FIG. 19), HJIH 3JICMCHTQMH OITTHHCCKOfi pa3BH3KH - 3JieiCipOAOM 7, H3rOTOBJieHHOIX> 

25 H3 3JieicrponpoBOAHmero MaTepnajia h Asyx cjioeB 10, 11 H3 nojiynpoBOAHHKOBHx 
h/hjih opraHHHecKHX MaTepnajiOB pa3ACJi£HHBix 3JieicrpoflOM 9, H3n>TOBJieHHoro H3 
3JieKiponpoBOA»mero h orrrHHecKH npo3panHoro Maxepnajia h o6pa3yiomHX $oto- 
AHOA hjih CBeroH3JiyHaiomyio crpyiciypy 1 1 h ^oTOconpoTOBJieHHe hjih $OToqyBCT- 

BHTeJIBHHH SJieMCHT 10 (FIG.20). 
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JSjlX nOflCHeHHH UpHHipma 3aHHCH, CTHpaHHH H CHHTHBaHHa HH^OpMatCHH c 

3aaBjweMofi HHeifaH naMflTH paccMOTpHM cxeMy, irpeAcraBJieirayK) Ha FIG.21, co- 
Aep^camyio: cneipiansHMii TecroBuii reHepaTop 12, ocHOBaHHtrii Ha nporpaMMHpye- 
mom reHepa-rope TOKa h o6ecneHHBaK>mero KompojrapyeMyK) BemreHHy TOKa bo 

5 BpeMH 3aiMCH HH$OpMailHH, nOCTOHHHOe HanpJDKeHHe BO BpeMH CHHTBlBaHHK, a TaK- 

ace (^opMnpyiomero orpimaTejibHMe HMnyjitcw HanpaaceHna npn cmpaHHn; jraeibey 
naivorrH BKmoHaiomyK), aJiefopoAH 1, 2 h $yHKUHOHajibHyio 30Hy 6, kOTopaa mo^cct 
6bitb BHnojiHeHa b BHfle oflHoro H3 sapnaHTOB npeflcTaBJieHHbix Ha FIG, 1-1 7; Sajuia- 
CTHoro conpoTHBnemw 13 h ycipoiicTB rjix peracrpaui^ra Hanp^eHHK 14 h 15, ko- 
io Topue Moryr 6hte> BHnojineHH b BHjje BOJiBTMerpoB, caMonncueB ocmijuiorpa- 
4>ob. H3MepHH nafleHHe HanpjraceHHH Ha 6aJiJiacrHOM conpoTHBJieHHH 13, mohcho no- 
jiyHHTb HH^opMaixmo o BeJiOTHHe TOKa npoxoflanjero nepe3 xneftKy naMjrm. 

YcTpoficxBO pa6oTaer cjiej^yiomHM o6pa30M. TecroBuft reHepaTop 12 $opMH- 
pyer.HMnyjiBC HanpjDKCHHJi 16 (FIG.22), npeBHinaiomHa noporoBoe 3HaneHHe 23. 

15 Ilocjie Toro, icaK BeJiHHHHa HMnyjitca TOKa 3anncH 19 AOcmrHeT 3anporpaMMHpo- 
BaHHoro 3HaHeHHH, reHepaTop 12 nepexoflHT b pwkhm CHHTBiBamw h $opMHpyer Ha- 
npaaceHHe cHHTHBaHHa 18, KOTopoe 3HaH*rreJiBHO HH^ce noporoBoro 3HaneHHH 23. 
3anHCb CHirraeTCH npoH3BeAeHHoft, ecjm KOHTpoJiwpyeMaa BejiHHHHa TOKa 3anwcH 19 
AOCTHraeT 3anporpaMMHpoBaHHoro 3Ha^eHHH, nocjie nero npHKJia#HBaeMoe 3Jieie- 

20 TpmecKoe HanpraceHHe oTKjnoHaerca. IIo BeraraHe TOKa 22 (a-d) nepe3 GajuiacTHoe 
conpoTHBJieHne 13 moxcho cyflHTb o BejiKrame conpoTHBJieHHH HHeto naivtaTH h 3th 
3HaneHHK conpoTHBJieHHft momcho nocraBHTb b cooTBercxBiie c onpeaeJteHHHM 6h- 
tom HH^opMaimH. TaK, HanpHMep, ajih abjoc GirroBoii OTe»KH naMara: 

- tok 22a cooTBCTCTByeT 3HaHeinno (00); 

25 - TOK 22b COOTBeTCTByeT 3HaH6HHIO (01); 

- tok 22c cooTBercTByer 3HaHeHino (10); 

- tok 22d cooTBercTByex 3HaneHHio (1 1). 

BpeM* xpaHCHHH HH^opMamra, a TaKMce h AHCKperHocrt ycTaHOBjieHHH coot- 
BeTCTByiomnx 3Ha^eHHH 3JieicrpHHecKoro conporaBJieHHa HHettKH naMOTH 3aBHCHT ot 
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Bu6opa crpyKrypu $yHKHHOHani.HOH 30HIJ h HcnojnayeMbix MarepHanoB. OrapaHHe 
inKpopMaintfi npoH3BO«HTbCH reHepaTopoM 12 nyreM noflaHH Hwnyjibca orpHuaTejib- 
Horo HanpHMceHHH 17. CrapaHae cwraercH npoH3BefleHHHM, ecra KOHTpoJiHpyeMbie 
BejiHHHHH TOKa cTHpaHHH 20 aocraraeT 3£waHHoro 3HaHeinw, nocne Hero npmuiaffM- 
BaeMoe oTpHua.Tejn.Hoe ajieKipiraecKoe HanpHweraie onunoiaercH. Ilocjie cnipaHHH 
aiefiKa naMXTH B03Bpamaerca b ncxoflHoe cocroaHHe c oneHt 6ojibhihm aneicrpirae- 
CKHM COnpOTHBJieHHeM (JiyHKUHOHaJIbHOfi 30HH 6. fljw npHBefleHHofi Ha FIG.21 
crpyKrypu jraeftKH naMffra, nepefl kjukahm aicroM 3airacn HH<popMamiH Heo6xo«HMO 
nepeBecra jreeftKy naMjrra b ncxoflHoe cocTOJume, T.e. crepen, HMeiomyiocH mupop- 
Manjrao. 

Hnwe npHBeaeHti pa3JiHHHBie BapnaHTBi BBinojiHeHHH 3aaBJMeMofi aieftKH na- 

MHTH. 

BapnaHT 1. 

flneHKa naMjrra (FIG. 1,2) coflep)KHT TpexcjiofiHyio cTpyicrypy, cocroamyK) hs 
ppyx 3JieicrpoflOB 1 h 2 BHnojmeHHbix H3 amoMHHKH, Meatfly kotophmh pacnonoaceH 
nonH^eHHJiaueTHJieH 3 hjih nojmflH^eHHJiauerHJieH AoniipoBaHHHH HonaMH jihthk 
3a. nporpaMMHpOBaHHe jraeftKH naMjrra npoHCXoflHT hpn npHJioaceHHH HMnyraca 
aneKipunecKoro noun, no BeniraHHe npeBocxofljnnero noporoBoe 3HaieHHe c o«ho- 
BpeMeHHtiM KOHTpojieM npopexaeMoro iepe3 jreeHKy ajieiopireecKoro TOKa (hjih Be- 

JIHHHHbl 3JieKipHMeCK0r0 COnpOTHBJieHHH, HJIH flJIHTeJIbHOCTH H BeJIHMHHbl HpHJIO- 

aceHHoro HMnyjiBca 9JieKipireecKoro HanpjfiKeHiw). 3airacb cwaeTca npOH3Be«eH- 
hoh, ecjin KOHTpojinpyeMue BemraHHbi (tok hjih conporaBjieHHe) flocTHnuoT 3aaaH- 
Horo 3HaqeHHfl, nocne iero npHWiawreaeMoe aneiopHHecKoe HanpaxceHHe onunoHa- 

CTCfl. HTCHHe HH$OpManHH C JPWHKH npOHCXOAHTB npHJI0HCeHH6M HMnyjiBca 3Jiex- 
TpmecKoro HanpfflKemw c BenHTOHofl Hnace ero noporoBoro 3HaieHHH c oflHOBpe- 
MeHHOft peracTpanne0 BejiHHHHbi npopeicaeMoro TOKa hjih c KompoJieM BenHHHHH 
3jieiopHHecKoro conpoTHBJieHHJi. OrHpaHHe npoHexoflwn. npn npHJiOKeraiH o6par- 
Horo (oTpHuaiejiBHoro) HMnyjibca ajieicrpmecKoro HanpflHceinw c oflHOBpeMeHHbiM 
KoinpojieM npopBKaeMoro nepra XHeiocy sjieKrpiwecKoro TOKa (hjih BejnraHHH 3Jiex- 
TppraecKoro conpoTHBJieinw, hjih fljnrreju.HocTH h bcjihtohh npHJHweHHoro hm- 
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nyn&ca anenpHmcrero HanpaxceHHa). OrapaHHe cwnena nporoBefleHHHM, ecnn 
KOinpoJiHpyeMHe B ewmm.i (tok hot conporaBJieHne) jpcnroor aaaaHHoro anaHe- 
hhh, nocjie nero nprcuiaABiBaeMoe oTpHiiaTejn,Hoe aneierpHHecKoe HanpaxceHHe ot- 
Kjnoiaercji. 

BapHaHT 2. 

JftegKa naMJrra (FIG.3,4) coAepacHT TpexcJioKHyio crpyioypy, cocroanryio hs 
AByx ajieicrpoAOB 1 h 2 BbmoHHeHHBix ro ajnoMHHHH, Me>w KOToptiMH pacnoaoace- 
hh flea cjioh nojm^eHH^enmeHa 3b h 3c hot noJiHAH*eHHJiauen«ieHa aoimpo- 
BaHHtK nonaMH jihthh 3d h 3e, KOTopae paaflejieHH HHrpHflOM jihthh 4. nporpaM- 
MHpoBaHHe, nreHHe h CTHpamie HH$opMauHH mcBm nmxm npoHcxoAHT MeroAOM, 
oimcaHHHM b BapHanxe 1 . Taxaa aneHKa xapaicreproyeTca AOJirmi BpeMenew xpa H e- 

HHH HH^OpMaUHH. 

BapHaHT 3. 

JtaeHKa naMjrrH FIG.5 coAepacHT Tpexcnotoyio crpyierypy, cocroamyio H3 
flB yx ajieicrpoAOB 1, 2 BBmoraeHHHX H3 aniOMHHHa, Meaqry koto P hmh pacnonoaceH 

Cnoii H3 OKHCH HOT HHipHfla KpeMHH* HHH nOJIHCTHpOJia 3 H naCCHBHHH CHOa 5 H3 

' xanBKoreHJwa ueOT hjih xanBKoreHHAa cepeSpa. nporpaMMHpoBaHHe, TOKHe H cth- 
paHHe HHdjopMamffl aHe&cn naMara nponcxoAHT MexoflOM, oiracaHHHM b BapHanre 
1. Taicaa HHe&ca xapaierepHsyeTca AoaraM BpeMeHeM xpaHemia hh^opmbuhh. 

20 BapHairr 4. 

Jfeefcca naMflTH (FIG.l) coAepaurr Tpexcnoferyio crpyicrypy, cocroHmyio H3 
AByx 3JieKrpoAOB 1 h 2 BHHOJiHeHHHX H3 amoMHHHa, Meayr/ koto P bimh pacnonoaceH 
cjioa 3 ro nojra^eHHJiauwwieHa hot noOTAH^eHnnanenuieHa, AOHHpoBaHHBiH mo- 
neKynaMH xJiopaHHJia hot TerpaHHaHXHHOAHMeraHa. nporpaMMHpoBaHHe, nrerae h 
CTHparaie HHdjtopMauHH ^eftKH naMjrra npoHcxoAHn, MexoAOM, onncaHHUM b sapn- 
airre 1. Taicaa aneHKa xapaKreproyerca OBicxpuM speMeneM nepewnoHeHHa. 

BapHaHT 5. 

JfreHKa naMJmi FIG.5 coflepacirr TpexwioHHyro crpyioypy, cocroamyro H3 
AByx 3JieKrpoAOB 1 h 2 BHnojraeHHBix H3 amoMHHHa, mow KOTopHMH pacnoaoacen 
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cjioh H3 nojraaHHJiHHa 3 h naccHBHHft cjioh 5 H3 nmpnaa naJiJia#HH. ITporpaMMHpo- 
BaHHe, ^reHHe h crnpaHHe HH<J)opMauHH jrae&CH naMHTH npoHcxoAHT mctoaom, 
onHcaHHHM b BapHaHre 1. Tanan HHe&ea xapaicrepH3yeTCH 6hctpbim BpeMCHeM nepe- 

KJEOHCHHfl. 

5 BapnaHT6. 

jlqe&ea naMHTH FIG. 16 coaepaorr TpexcjiofiHyio crpyiciypy, cocronmyio H3 

flByX 3JieKTpOflOB BKCIIOJIHCHHHX H3 aJIEOMKHHH, UpWiCU OflHH H3 3JieKTpOflOB (BepX- 

hhh) BLinojraeH H3 ipex sjicmchtob la, 1b, lc. OyHicqHOHaJiBHufi cjioh 3 coctoht H3 
noJiH^eHHJiauerjajieHa hjih nojmjp^eHHJiaijeTHJieHa H naccHBHoro cjioh 5 xajn>Kore- 
10 Hima hhoShh, AOirapoBaHHoro hohemh jotthh mra cjioh xajiBKoreHHfla Mean, npo- 
rpaMMHpoBaHHe otchkh naMHTH npoHcxoflur npn npmioaceHHH HMnyjiBca 3JieicrpH- 
qecKoro noun k HHacHeMy sneicrpofly 2hk uempaji&HOMy 3JieMeirry Bepxnero 3JieK- 
Tpo^a lc, KOTopoe no bcjihhhhc npeBoexoflHT noporoBoe 3HaneHHe 23 c o^HOBpe- 

MeHHHM KOHTpOJieM BCJIHHHHBI 3JieKTpKHeCK0rO COnpOTHBJieHHfl MOKfly KpaHHHMH 

15 3JieMeHTaMH BepxHero sjieiopofla la h 1b. 3anHCB c^HTaercH nporaBeaeHHOH, ecnH 

KOHTpOJIHpyeMBie BeJIHTOHH SJieKTpHHeCKOrO COITpOTHBJieHHH AOCTHTaiOT 3aAaHH0IX> 

3HaHeHHH, nocne Hero npHKJiaffJBaeMoe sneicrpprcecKoe HanpnaceHHe onejiKmeTCH. 
^Teraie HH^opMai^HH c HHeihcH nponcxoAirr mctoaom H3MepeHHH bcjihhhhh 3JieK- 
TpHMecxoro conpoTHBJieHHH Me>K£y KpaiiHHMH 3jieMCHTaMH BepxHero 3JieicrpoAa la h 

20 1b c HcnoJiB30BaHHCM HMnyjiBca 3JieiopHHecKoro HanpH»ceHHH Majiou bcjihtohbi. 
CrapaHHe jraeifecH naMHTH nponcxoOTT npn npHJiOKemni oSpaTHoro (orpimaTejiBHO- 
ro) HMnyjiBca sjieicrpmecKoro nojw k HHxcHCMy sjieicrpo^y 2o ijeinpajiBHOMy 
sjieMemy BepxHero sjieicrpofla lc c ojmoBpeMeHHHM KompojieM Bejnprnmi sjieic- 
TpHHecKoro conp othb JieHHH Mexmy KpaiiHHMH 3JieMeHTaMH BepxHero sjieiopoaa Ian 

25 1b. CrapaHHe cwraercH npoH3BefleHHHM, ecjra KompojiHpyeMHe BeJiHTOHBi (tok 
hjih conpoTHBJieHHe) flocTHraioT 3a,naHHoro 3Ha^eHHH, nocjie nero npHKJiafltiBaeMoe 
OTpHi^aTejiBHoe 3JieKipiwecKoe HanpnaceHHe ommoHaeTCH. TaKan nnemca xapaicrepH- 
3y^rcH 6oJiee B&icoKOtt HH^opMaaaoHHoft iuiothoctbio 3a cner pa3BH3KH 3JieKTpme- 
ckhx aeneft 3amicH h cwnaBaHHH a, KaK cJieflCTBHe, 6onee npemoHOHHoro KOHrpo- 

30 jih BejiHTOHti nporpaMMHpyeMoro 3HaneHHH bcjihhhhbi sjieKipmecKoro conpornB- 
jieHHH aqeincH naMHTH. 
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BapnaHT 7, 

Jfaeioca naMHTH FIG.20 coaepxcHT MHorocjiofiHyro crpyicrypy, cocronmyio m 
HCTHpex ajieierpoAOB 1, 2 (h3 ajnoMmran), 7 (H3 Mannw) h 9 (ro npoBOflamero npo- 
3panHoro OKHCJia hhahh). OyHKimoHajiBHaa 30Ha (6) cooxBercTByer $yHKUHOHajiB- 

5 hoS 3 one FIG. 16 h BHnojraeHa io norai^eHHJiaiieTHJieHa hjih noimjj&fyomwzu&m- 
jieHa h naccHBHoro cjioh xanBKoreHHAa hho6hh, flonnpoBaHHoro HOHaMH jihthh hjih 
cjioh xanbKoreHHfla Mean. Cjio8 (11) bbihojihch H3 nojiH<i>eHHJiBHHHJieHa h npefl- 
CTaBJwrer coSom cBexoMJiyqaiomyK) CTpyicrypy. CjioS (10) BtmojiHeH ro mmynpo- 
BOflHHKOBoro hjth opraHmecKoro Maxepnajia h npeacTaBJiHer coSoft CBeTonyBCTBH- 

10 TCJiBHyio CTpyicrypy. CBeroH3JiyHaionjH» (11) h cBeroHyBCTBHTejiBHtra (10) cjioh 
pa3flejieHbi sjieiopoflOM (9) H3 npoBoanmero h npo3pa<iHoro oioicjia vmjxm. npo- 
rpaMMHpoBaHiie h cropaHHe HH^opMamm mzRm naMHTH npoHCXOflur Me-ro^oM, 
onacaHHHM b npHMepe 1, nocpeacTBOM npHJiOHceHHH HanpnaeeHHH k sjieiopoAaM 1 h 
7. HTeHHe HH<j)opMauHH c HHeftKH nponcxoAHT npHJio^ceHHeM HMnyjiBca 3JieKipHHe- 

15 CKoro HanpraceHKH k sneinpoAaM 1 h 2 c bcjihtohoh hhhcg noporoBoro 3HaneHiw c 
OOTOBpeMCHHOH perHCTpaijHeii BejurawBi Hanpn^emiH hjih c KompojieM b&jihhhhbi 

3JieKTpH4eCK0r0 COnpOTHBJieHHH M€>Kfly 3JieKipOAaMH 2 H 9 HJIH C KOHTpOJieM BeJIH- 

qHHBi 3JieKippraecKoro HanpaaceHHH Meawy hhmh. Taican HHeftica xapaicrepH3yerrcH 

60Jiee BBICOKOH HH<J)OpMaUHOHHOH IUIOTHOCTBK) 3a CHCT OnTHHeCKOft pa3BH3KH 3JICK- 

20 TpHHecKHX nenett 3anHCH h CHHTBiBaHHH, hto oSecnenHBaer 6onee npeijroHOHHBiit 
KOHTpoJTb nporpaMMHpyeMoro 3HaneHHH bcjihhhhbi sjieicrpHHecKoro conp othb jieHHH 
HHeifccH naMHTH. 

TexHHHecKaH npHMeHHMocrrb 

OnbiTHHe o6pa3ijH 3aHBjiHCM0H a^eihcH naMHTH 6bijih H3roroBJieHBi h hciim- 
25 Tarai Ha cneimanBHOM creHfle c HcnojiB30BaHHeM tcctobotc) reHeparopa. Bbuih H3ro- 
TOBJieHBi BapHairru c ijcjibhbimh sneicrpoflaMH H3 arooMHHHH, a Tarace BapnaHra c 
Hcno jib3 ob aHHeM flByx h Tpex sjieMeimaJX ajnoMHHHCBEix sjieicrpoAOB, Mewiy koto- 
PBimh pacnoJiOMceH nojiwconpjDKeHHBia nojmMep nojiH£H<j)eHHJiaijeTHJieH, Aonnpo- 

BaHHBlft HOHaMH JIHTHH. HHHCHHfi CJIOft aJDOMHHHH 6bUI HanBIJieH Ha CTCKJlHHHyK) 

30 noanoacicy, a Bepxraift 3JieiopoA HanBUinjicn Ha cjioh nonnconpHHceHHoro noJiHMepa. 
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HcnojiB3yeMEia nojmconpjDKeHHHfi nojmMep BKwepjKHBaeT narpeB no 400°C, «rro 
no3BOJiaer rororaBJiHBan. 3arajiaeMHe jiqefiKH naMara coBMecrao c npoiDBOflCTBOM 
nojiynpoBOflHHKOBiix npHoopoB. HcntrraHHSMH 6tuia floicasaHa bo3mokhocii> co3fla- 
hhh ireefiKH naMara, ncaBOJunomefi xpamm, Kax MHoro6nTOByio 3 t&k h oahoShto- 
5 Byio im$poByio HH^opMamno, a TaioKe ^opMHpoBan, aHanoroBBie ZBsnonta bcjih- 
ihh ee 3JieicrpHHecKoro conporaMeHHH, hto no3BOJiaer Hcnonb30Ban> ee TatoKe b 
KanecxBe cimancoB /yw HeflpoHHUX cereii. 

Tekhm o6pa30M, 3aaBjiaeMyio jraefiicy naMara mojkho CHBTan. npHHimmiajiBHo 

HOBBJM yCTpOHCTBOM flJIfl XpaHeHHB HH^opMaiWH, K3X B UH<J>pOBOM, X3KHB aHcUIOrO- 
10 BOM BHfle. 
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TpoHHKH. 3KypHan. CipyKiypHOii xhmhh. 1999. T.40, Jfe4. c.734-767. 

15 2. K>r.KpHrepMoneKyjwpHaa3neKTpoHHKaXocToaHHeHiiyrapa3BimM. Kypnan 
cipyiciypHoft xhmhh 1993, T.34, N6, c.75-85. 

3. R.S. Potember, T.O. Poehler Electrical switching and memory phenomena in Cu- 
TCNQ thin films. Appl. Phys. Letters, 1979v.34, N.6, p.405-407. 

4. Y. Machida, Y. Saito, A. Taomoto, K. Nichogi, K. Waragai, S. Asakawa Electrical 
20 switching in evaporated lead phthalocyanine films. Jap. J. Appl. Phys. Pt.l 1989v. 

28,N.2, p.297-298. 
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OOPMYJIA 

1. Jlneihca naMOTH, coflepacamaa ipexcjiofiHyio crpyioypy, cocraamyio H3 ffsyx 
3JieiopoflOB, Meacfly kotophmh pacnoJioaceHa ^yHKUHOHajiBHan 30Ha, oTJinnaiomaflCH 
TeM, hto b KanecrBe sjieiopoflOB HcnojiB3yiOTCH Merajui h/hjih nojiynpoBOjpnnc h/hjih 

5 npoBOflanmS nojiHMep h/hjih npoBOJunmrii h oimiHecKH npo3paqmie okhcjih hjih 
cyjit^H^Bi, a ^yHiomoHajiBH£w 30Ha BBmojiHena H3 opraHmecKroc, MeTajuiopraHHHe- 
ckhx h HeoprarowecKHx MaTepnanoB co BcrpoeHHHMH b MOjieKyjwpHyio h/hjih icpn- 
crajuraHecKyio crpyioypy pa3JiHHHHMH ranaMH bkthbhbix 3JieMCHTOB, a Taioice hx 
coneTamw Apyr c ^yroM h/hjih KJiacrepaMH Ha hx ocHoae, KOTopue raMemnoT cBoe 
10 cocTQHHHe hjih nojioHceraie nofl fleficrBHeM BHemHero sjieKipHnecKoro nojin h/hjih 
CBeroBoro H3JiyHeHHfl. 

2. .HneHKa naMara no n. 1, oTJinnaeTca tcm, hto ajieiopoA BwnojiHeH b BHfle He- 
ckojibkhx npocxpaHCTBeHHO h 3jieiopHHecKH pa3/jejieHHHx Meacay co6ofi 3ji6m&htob. 

3. JlHeifea naMjrra no n. 1, 2 OTJiHHaercfl tcm, hto sjieiopofl BHnojmeH b BH#e 
15 «Byx hjih Tpex pa3fleneHH£ix Meacfly co6oft 3JieMeHT0B, pacnojioaeeHHHx Haa <J>yHK- 

lJHOHaJIBHOft 30HOfi. 

4. JlHeinca naMHTH no n.l, OTjimaeTCH TeM, hto 4>yHKimoHajiBHaa 30Ha BBinojme- 
Ha H3 aKTHBHoro cjioji Ha ocHOBe opranmrecKHx, MeTajuiopraHHHecioix h Heoprami- 

HeCKHX MaTepHaJIOB C BHej^peHHEIMH nOJIO^HTejIBHHMH HJIH OipHIjaTeJIfcHHMH HOHa- 
20 MH, B TOM HHCJie H MOJICKyjIHpHtlMH HOHaMH. 

5. flne&ca naMjrra no n. 1, oTJiHHaerca TeM, hto 4>yHKqHOHaji£>Haa 30Ha Bunojme- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe KOMno3HTOB H3 opraHHHecKHX, MeTajuiopraHHHe- 
ckhx h HeopraHHHecKHX MaTepnaJiOB c BHe^peHHUMH KJiacrepaMH Ha ocHOBe TBep- 

flEDC 3JieKip0JIHT0B. 

25 6. flneihca naMjrra no n.l, OTJiHHaerca TeM, hto ^y hkiihoheuibh an 30Ha Bbinojme- 
Ha H3 aKTHBHoro cjioji Ha ocHOBe opraHHHecKHX, MeTajuiopraHHHecKHx h HeopraHH- 
necKHX MaTepnaJiOB c BHe^peHHHMH MOJieicyjiaMH h/hjih HonaMH c 3JieiopHHecKHM 

flHnOJIBHBIM MOMeHTOM. 

7. flHe&ca naMHTH no n.l, OTJiHHaercH TeM, hto <|>yHKUHOHaji&HaH 3ona BtinojiHe- 
30 Ha H3 aKTHBHoro cjioa Ha ocHOBe KOMno3HTOB H3 opraHHHecKHX, MerajuiopramiHe- 
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ckhx h HeopraHHHecKHx MaTepnajiOB c BHeflpeHHHMH KnacTepaMH Ha ocHOBe TBep- 

JGfclX nOJIKMepHHX H HCOpraHHHCCKHX $epp03JieKTpHK0B. 

8. flneihca nawOTH no n.l, OTJiHHaeTca TeM, hto (fryHKUHOHajiBHaa 30Ha bhiiojihc- 
Ha H3 aKTHBHoro cjioH Ha ocHOBe opraHHHecKHX, MerajinopraHHHecKHX h HeopraHH- 

5 necKHx MaTepHanoB c BHe^eHraran aohophhmh h araienropHHMH MOJieKynaMH. 

9. jlne&ca natoTH no n.l, oTJiHHaercjj tcm, hto <t>yHKi?aoHajiBHaa 30Ha BtinoJiHe- 
Ha H3 aKTHBHoro cjio* Ha ocHOBe opraHidnecKHX, MeTajiJiopraHHHecKHx h HeopraHH- 
qecKHx MaxepnanoB c bh e#p chhhmh opraHHHecKHMH h/hjih HeopraHKnecKHMn cojia- 

MH H/HJIH KHCJIOTaM H/HJIH MOJICKyjiaMH BOflH. 

10 10. ifaeihca naMJiTH no n.l, OTJiKHaerca TeM, hto <J>yHKimoHajii>HaH 30Ha bhiiojihc- 
Ha H3 aKTHBHoro cjioji Ha ocHOBe opraHOTecKHX, MerajuiopramiHecKHX h HeopraHH- 

HeCKHX MaTepHaJIOB C BHeflpeHHHMH MOJICKyjiaMH, KOTOpBie MOiyr OTCCOIJHHpOBaTb B 

3JieiapHHecKOM nojie h/hjih noa aeficrBHeM cBeroBoro lOJiynemiH. 

1 1 . iteeftica naMHTH no n.l, oTJiHHaerca TeM, hto (fcyHKUHOHajiBHaa 30Ha BHnojrae- 
15 Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHCCKHXj MeTajuiopraHHHecKHX h HeopraHH- 

necKHx MarepHajioB c BHe/jpeHHHMH HeopraHHHecKHMH h/hjih MCTajuiopraHHHecKH- 

MH, H/HJIH OpraHHHeCKHMH COJIHMH, h/HJIH MOJICKyjiaMH C nepeMeHHOfi BajICHTHOCTLK) 

MeTajuioB hjih aTOMapHBix rpynn bxoahikhx b hhx. 

12. JlnefiKa naMflin no n. 1, oTJiiraaeTCfl TeM, hto ^yHKimoHanbHM 3ona Bbinoji- 
20 HeHa H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHX, MeTajiJiopraHHHecKHx conpaaceH- 

HHX nOJIHMepOB CO BCTpOeHHUMH B OCHOBHyK) UeiU> H/HJIH npHCOe^HHeHKHMH k ue- 

nH hjih nnocKocxb h/hjih bctpochhhmh b CTpyKiypy bkthbhbimh 3JieMeHTaMH o6pa- 
3yioii(HMH hjih He o6pa3yioDD[HMH CBeroH3JiyHaK>myio CTpyicrypy. 

13. ^neftKa naMirni no n.l, OTJiHHaerca tcm, hto b KanecxBe 4>yHiamoHajn>HOH 30- 
25 hbi HcnojiB3yercH MHorocjiouHaa crpyierypa, cocToamaa H3 hcckojibkhx cjiocb pa3- 

jihhhmx bkthbhhx cjioeB BHnojmeHHHx H3 opraHHHecKHX, MerajuiopraHHHecKHX H 
HeopraHHHecKHx MaTepnanoB co bctpochh&imh b MOJieKyjwpHyio h/hjih KpHcrajum- 
HecKyio crpyicrypy aKTHBHHMH 3JieMeHTaMH h/hjih wiacrcpaMH Ha hx ocHOBe, koto- 
pue H3MeHflKxr cBoe cocroHime hjih nojiomeHHe noA fleficrBHeM BHenmero ajieiopH- 
30 necKoro nojw h/hjih CBeroBoro rajiyqeHHfl. 
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14. ifaefnca naMHTH no n. 13 orjimaercH tcm, hto b KanecrBe (fcymaiHOHajiBHoft 
3ohh ncnojiB3yercjj MHorocjiofiHan CTpyicrypa, cocronmaH H3 hcckojibkhx aicniBHHx, 
naccHBHHX, 6aptepHMx, cb eroro Jiynaionpix h <|) orpnyB ctbhtc jilhbix cjioeB, npn stom 
Mexwy h pa3^ejieHHHx Meacfly co6ofi sjieKipoflaMH cjioeB pa3JiHHHux aKTHBHHX cjio- 
5 eB BiinojiHCHHHx ra oprainraecKHx, MexajiJiopraHUHecKHX h HeopraHHHecicHX mbtc- 
PHMob co BcrpoeHHMMH b MOJiexyjinpHyio h/hjih KpHcrajuimecKyK) CTpyicrypy aK- 

THBHHMH SJieMCHTaMH H/HJIH KJiaCTCpaMH Ha HX OCHOBe, KOTOpHe H3MCHHK)T CBOe CO- 

CTOKHite hjih nojioacemie nofl aeitaTBHeM BHenraero 3JieKipnHecKoro iiojih h/hjih cBe- 
TOBoro rojiyneHHJj. 

10 15. ^ne&ca naMJiro no n.n. 14 OTJinnaiomeecH TeM, hto b KanecrBe 4>yHKimoHaji&- 
Hoii 30HH HcnojiB3yexca MHorocjioiniaH CTpyicrypa, cocronmaH H3 HepeayiomHxcH 

aKTHBHHX H naCCHBHHX H SaptepHHX CJIOCB, CHa6)KeHHHX 3JieMeHTaMH OITTHHeCKOli 
HJIH SneKTpHHeCKOfi pa3BH3KH. 

16. ifaeftica naMHTH no n. 14, oTJinnaiomeecH TeM, hto naccHBHHe cjioh BHnojme- 
15 hhh3 opraHHHecKHX, MerajwopraHHHecKHX h HeopraHHHecKHX MaTepnajioB hbjihio- 

iipixcn AOHopaMH h/hjih aKijeirropaMH HocHTejiefi 3apHflOB h o6jiaAaK>mnx hohhoK 

H/HJIH 3JieiCip0HH0fl npOBOflHMOCTBK). 

17. -flneftKa naMHTH no n.14, OTjnraaiomeecH tcm, hto 6apsepHBifi[ cnofi, bhitojihch 

H3 MaTepHaJlOB C SJieiCipOHHOH npOBOflHMOCTMO H HH3K0fi HOHHOfi npOBOflHMOCTMO. 

20 18. -HneftKa naMHTH no n.14, OTjiHHaercH tcm, hto b KanecTBC <J>yHiajHOHajn>HOH 
30HH Hcnojn>3yeTCH flByxcnoiteaH cipyioypa cocTOHman H3 aKTHBHoro h naccHBHoro 
cjioeB. 

19. -EneftKa naMHTH no n. 14, OTJimaeTCH tcm, hto b xanecTBe 4>yHKiwoHajibHofi 
3ohm HcnoJiwyeTCH flByxcjioftHaa crpyioypa, ojjhh cnott BBmojiHCH H3 opraHHHecKHx 

25 MCTajuiopraHHHecKHX h HeopraHHnecKHx MaTepnajioB h oSjia^aeT moKofi aneicrpoH- 

HOfi npOBOAHMOCTBK), a BTOpOft HBJIHeTCH naCCHBHHM CJIOeM. 

20. JlneiiKa naMHTH no n. 14 OTJimaercH tcm, hto b KanecrBe <J>yHKUHOHajibHofi 
3ohbi HcnojiB3yeTCH TpexcjiolteaH cipyioypa c HapyaamMH cjiohmh, BtraojraeHHbiMH 

- H3 aKTHBHMx cjiocb h 6apBepHoro cjioh pacnoJioaceHHoro Meayjy hhmh. 
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21. Jfaeftica naMflTH no n. 14, OTjmaeTCH tcm, <m> b KaiecrBe <|>yHK5HOHajiBHoft 
3ohh Hcnoju>3yeTC5 HCTHpexcjioHHaH CTpyicrypa c jspyMSi aKTHBHtiMH cjiohmh, koto- 
ptie pa3AeJiemj ipertHM 6api>epHHM cnoeM, a nerBepTMii hbjihctch naccHBHHM cjio- 
eM. 

5 22. -Jfaeihca naMHTH no n. 14 OTjniHaeTCH tcm, hto b KanecrBe ^ymcuHOHajifcHoja 
30HH HcnojiB3yeTCH hhthcjiokh£w CTpyKTypa c flByi^W HapyECHHMH naCCHBHHM CJIOH- 
MH H pacnOJIOECeHHHMH MOKfly HHMH AByMH aKTHBHBIMH CJIOHMH, KOTOpBie p&fl&lt- 

hh rurruM 6api>epHUM cjioeM. 

23. JfaefiKa naMHTH no n. 15, OTjnreaercH tcm, hto 3JieMeirra ajieicrpHHecKofi pa3- 
10 BH3KH BunojraeH b BM^e flonojniHTCJiBHoro sJieierpoAa raroTOBJieHHoro H3 ajieiopo- 

npoBOflamero MaTepHana h cjioh H3 nonynpoBOAHHKOBoro h/hjih opramwecKoro Ma- 
TepHana o6pa3yionpix AHOAHyio cnpyioypy . 

24. Jlqe&ca naMHTH no n. 15, OTJnraaercH tcm, hto 3jieMeimi onniHecKOH pa3BH3- 
kh BunojiHCH b BHfle flonoJiHHTCJiBHoro 3Jieiopofla H3roTOBJieHHoro H3 3JieKTponpo« 

15 Bcunmero h oimnecKH npo3paHHoro MaTepnaua h cjioh H3 nojiynpOBOAHHKOBoro 
h/hjih opraHiraecKoro MaTepnajia o6pa3yK)nmx hjih <|>OTOConpoTHBJieHHe hjih $oto- 

HyBCTBHTejIBHHfi 3JICMCHT. 

25. Xhg&kbl naMHTH no n. 15, OTjraqaercH tcm, mo sjieMeHra onTHHecKoft pa3BH3- 
kh BunojiHeH b BHfle AonojiHHTejiBHoro 3JieiopoAa loroTOBJieHHoro H3 3JieKTponpo- 

20 BOflHmero Marepnana h AByx cjioeB H3 nojiynpoBOAHHKOBtix h/hjih opraHiwecKHx 

MBTCpHaJIOB pa3^eJieHHHX BTOpBIM AOnOJIHHTCJIBHMM 3JieKTp0A0M H3rOTOBJI6HHOrO 

H3 3JieiciponpoBOflamero h onxHHecKH npo3paraoro Marepnajia h o6pa3yioiuHX $o- 
toahoa hjih CBeTOH3JiyHaiomyK) crpyicrypBi h <|>OTOConpoTHBJieHHe hjih 4>OTOHyBCbr- 

BHTCJIBHHK 3JICMCHT. 
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AMEMORYCELL 4^^1.^0/0 

The Engineering Field 

The invention is in the field of Computer Engineering and can be used in memory 
devices for various computers, in developing associative memory systems, in creating 
synapses (electric circuit elements with programmable electric resistance) for neuronal 
nets, in developing data banks with direct access, and in developing a new generation of 
video and audio equipment. 

The Existing Technology 

The modern computers use memory devices of various purposes with different 
characteristics of writing speed, storage time, access time, and reading speed. This 
substantially complicates computer systems operation, increases computer start up time 
and complicates the data storage function. 

One of the priority tasks in the microelectronics field is to create a universal 
memory system that would have high write and read speeds aiong with long storage time 
and high data density. In addition there is a great need in creating a simple and effective 
synapse element for neuronal computers. The lack of such an element holds back 
creation of true neural computers. 

At the same time, the potential capabilities of the physical principles on which the » 
modem electronic, equipment is based are practically exhausted. Under way now is 
intensive research work aimed at finding new principles for electronic equipment . 
functioning and manufacturing based on the ideas of molecular electronics with use of 
molecular materials and supromolecular ensembles. 

. Articles [1] and [2] contain analysis of possibilities for using the phenomenon of 
electronic structural instability of small conducting systems as the physics principle on 
the basis of which it is possible, in particu'.v, to develop memory devices of a new 
generation. The work discusses the theoretical fundamentals of this phenomenon and 
analyses the conditions and parameters defining its characteristics. It also contains data 
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on one-dimensional molecular structures as well as discusses the features of the structural 
instability and analyses possibilities for static and dynamic control of one-dimensional 
system conductivity. 

The above mentioned physical principle opens prospects for designing memory 
devices based on new mechanisms of data storing and transformation as well as on 
selecting new materials. It seems quite apparent that the potential possibilities of 
molecular electronics will be discovered on a greater scale with development of neuronal 
nets consisting of neurons connected by electro active synapses. Using the molecular 
electronics methods to develop artificial neurons and various types of sensors connected 
in a common net will open a way to realize all potential possibilities implied in the 
neurocomputer ideology, will allow to create an essentially new- type of information 
processing and computer systems and come close to resolving the problem of creating 
artificial intelligence. 

There is a known device containing memory cells that can be used for storing 
information (see US PATENT 6055180, International Classification G11C 1 1/36, 2000). 

The main disadvantage of the known device is that it allows writing information 
only once. Moreover, the information reading is done by optical methods. Using optical 
devices makes memory equipment bigger and more complex and also lowers reading 
reliability because it is difficult to position optical ray. A different writing method 
described in this patent uses the thermal breakdown effect caused by applying high 
voltage. A disadvantage of this writing method is that it also allows to record 
information only once and requires using high voltages of the electric field. 

There . is a known memory cell with a three-layer structure, consisting of two 
electrodes with a high temperature molecular compound placed between them (see Patent 
JP 62-260401, International Classification H01C 7/10, C23C14/08, H01B 1/12, 1990, 
and article [4]). The known memory cell uses the principle based on changing electric " 
resistance of the molecular compound by applying an external electric field. The 
molecular substance conductivity can be at two very different levels, which allows it to 
store one bit of information. 
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The main shortcomings of the known memory cell are the low operation speed 
caused by long time needed to switch the resistance and the high voltage (about 60 v). 
These shortcomings significantly limit the usage of this cell in modem electronic devices. 

There is also a known memory cell with a three-layer structure consisting of two 
electrodes between which there is a low temperature molecular compound (see US Patent 
465894, International Classification H01L 29/28, 1987, and article [3]). This memory" 
cell operation is also based on switching electric resistance of the molecular compound 
by applying an external electric field. However, this device, unlike the one described 
above, shows characteristically short resistance switch time and low operating voltages. 

The main disadvantages of this known technical solution are as follows. First, it is 
impossible to combine the existing semiconductor manufacturing technology with the 
suggested memory cell manufacturing technology because the low temperature molecular 
compounds used in the memory cell are mechanically and, what is more important, 
thermally, not resistant enough and are able to withstand temperatures only up to 150C. 
This makes it impossible to use them with the modem semiconductor manufacturing 
technologies where temperatures up to 400Care used. 

Secondly, the known memory cell can store only one bit of information, which 
prohibits its use in developing devices with high, information density. 

In addition, the physical characteristics of the materials used make the 
repeatability of the write-read-erase cycle unsatisfactory. 

All memory cells discussed above as well as the memory cells of this type known 
in literature have one common shortcoming: they can store only one bit of information. 



The Invention Disclosure 

The invention is based on the problem of creating an essentially new type of 
memory cell which would be capable of storing several bits of information, would have 
short resistance switch time and low operating voltages and at the same time would allow 
to combine its manufacturing technology with that of the modem semiconductors. 
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This problem is resolved as follows. The memory cell has a three-layer structure 
consisting of two electrodes with a functional zone between them. This is achieved by 
making the electrodes out of a metallic and/or semiconductor and/or conductive polymer 
and/or optically transparent oxide or sulphide material, making the functional zone out of 
organic, metalorganic and non-organic materials, with different types of active elements 
built into the materials' molecular and/or crystalline structure, as well as by combining 
the materials with each other and/or with clusters based on them that change their state or 
position under influence of an. external electric field and/or light radiation. 

The described memory cell structure allows creating a memory element with 
single bit and multi-bit information writing, storing and reading methods. At the same 
time information is stored as the functional zone resistance value. For a memory cell with 
single bit storing mode the resistance value has two levels: high (e.g. representing 0) and 
low (e.g. representing 1), while for. a memory cell with multi-bit storing mode the 
resistance value has several levels corresponding to specific bits of information. For 
example, for a two-bit cell there are four levels of its resistance, for a four-bit cell - 
sixteen levels, and so forth. The memory cell is advantageously distinctive, of. the 
currently used elements in that it does hot require non-interrupted power supply while 
storing information. The information storage time depends on the memory cell structure, 
on material used for the functional zone, and on recording mode. The time can vary from 
several seconds (can be used for dynamic memory) to several years (can be used for long 
term memory, such as Flash memory). 

It is beneficial to implement the memory cell functional zone consisting of an 
active layer based on organic and metalorganic conjugate polymers with active elements 
built into the main circuit and/or connected to the circuit or to the plane and/or built into 
the structure, with the elements forming or not forming a light emitting structure, or ofan 
active layer based on organic, metalorganic and non-organic materials with instilled 
positive or negative ions, including molecular ions, and/or with instilled clusters based on 
solid electrolytes or with molecules and/or ions with an electric dipole. element, and/or 
with clusters based on solid polymer and non-organic ferroelectrics, and/or with donor 
and acceptor molecules, and/or with organic and/or non-organic salts and/or acids and/or 
water molecules, and/or with molecules which can dissociate in an electric field and/or 
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under , light radiation, and/or with non-organic and/or metalorganic and/or organic salts 
and/or molecules with variable valency of metals or atomic groups they contain. The 
described implementation of the functional zone allows to create a structure capable of 
changing the active layer resistance and/or forming high conductivity areas or lines in the 
active layer.under external electric and/or light radiation effect on the memory cell and 
retaining this state for a long time without applying external electric fields. 

For one of the active elements of the memory cell active zone it is quite effective 
to use molecules and/or ions with electric dipole element and/or with instilled clusters 
based on solid polymer and non-organic ferroelectrics, to ensure operation of the memory 
cell with low applied voltage. This is due to the fact that presence of the ferroelecric 
elements increases the internal electric field intensity and consequently requires 
application of lower external electric voltage for writing information. 

There are interesting prospects in implementing the functional zone as z 
multilayer structure consisting of several layers with various levels of activity, 
implemented, for example, out of organic, metalorganic and non-organic materials whose 
molecular and/or. crystalline structure will have instilled active elements and/or clusters 
based on them, which will change their state under external electric field or light 
radiation influence, which allows to widen the range and quantity of electric resistance 
levels therefore increasing the memory data density. 

It is advisable to implement the functional zone as multilayer stricture with 
alternating active, passive and barrier layers, where the passive layers are be made of 
organic, metalorganic and non-organic materials which are donor and/or acceptor charge 
carriers and possess ion and/or electron conductivity, while the barrier layer is made of 
material with high electron conductivity and low ion conductivity, which allows to 
improve the memory cell stability over time at the same time increasing data density due 
to increasing the quantity of the stored values of the memory cell electric resistance. 

It is preferable to implement the memory cell's electrode in form of several 
separate elements, for example two or three elements placed above the functional layer, 
which will permit more precise control the value of the cell electric resistance, therefore 
improving the quantity of information recording or the memory cell electric resistance 
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analog values precision, as well as allows to decouple the information writing and 
reading electric circuits. 

It is advantageous to implement the memory cell electrode in the form of two 
elements separated in space by a semiconductor and/or organic light emitting material 
and forming, for example, either a diode structure, or a photo resistance or a photo sensor 
element, which allows to decouple the information writing and reading electric circuits 
electrically or optically. 

It is also advantageous to implement the memory cell electrode in the form of 
three parallel elements separated in space by a semiconductor and/or organic light 
emitting material and forming, for example, a light emitting structure and a photo 
resistance or a photo sensor element, which allows to decouple the information writing 
and reading electric circuits optically. 

An Outline Description of Drawings 

Figures 1 through 20 show options of implementing the claimed memory cell: 

Figure 1 : A general outline of the claimed memory cell structure with 
two continuous electrodes and an active functional zone. 
Figure 2: The claimed memory cell with two continuous electrodes and 
a single layer functional zone. 

Figure 3 - 8: The claimed memory cell with two continuous electrodes 
and a multilayer functional zone. 

Figures 9: . The claimed memory cell implemented with a single layer 
functional zone, one continuous electrode and one electrode consisting 
of two elements. 

- Figures 10 - 11: The claimed memory cell implemented with a 

multilayer functional zone, one continuous electrode and one electrode 
consisting of two elements. 

Figure 12: The claimed memory cell implemented with a single layer 
functional zone and two electrodes, each consisting of two elements. 
Figure 1 3 - 14: The claimed memory cell implemented with a multilayer 
functional zone and two electrodes, each consisting, of two elements. 
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Figures 15: The claimed memory cell implemented with a single layer 
functional zone, one continuous electrode and one electrode consisting 
of three elements. 

Figure 1 6 - 1 7: The claimed memory cell implemented with a multilayer 
functional zone and two electrodes, each consisting of two elements: 
Figure 18 - 20: The claimed memory cell implemented with a multilayer 
functional zone with elements of electric or optical decoupling. 
: . Figure 21: A diagram explaining the principles of information write, 
erase and read operations for the claimed memory cell. " 
Figure 22: Voltage and current waveforms Of information write, erase 
and read operations for the claimed memory cell. 

The Best Options for Implementing the Invention 

The claimed memory cell (Figures 1 through 8) contains two continuous 
aluminum electrodes 1 and 2 between which there is a single layer functional zone 
consisting of one active layer which can be doped by ions 3 or electrolyte clusters 3a 
(Fig. 1 - 2) or two active doped layers 3b and 3c (Fig. 3) or two active layers with 
electrolyte clusters 3d and 3e (Fig. 4) separated by a barrier layer 4. Figures 5 through 8 
show the multilayer functional zones, consisting of one active layer 3 and one passive . 
layer 5 (Fig. 5) or of one active layer 3, one barrier layer 4 and one passive layer 5 (Fig. 
7) or of two active layers 3b and 3c, One barrier layer 4 and two passive layers 5a and 5b 
(Figure 8). 

In Figures 9 through 1 1 the claimed memory cell contains aluminum electrodes 1 
and 2 where the top electrode 1 consists of two elements ia and lb. Between the 
electrodes there is a single layer functional zone, consisting of one active layer 3 (Figure 
9) or a multilayer functional zone consisting of one active layer 3 and one passive, layer 5 
(Figure 10) or a multilayer functional zone consisting of one active layer 3, one barrier 
layer 4 and one passive layer 5 (Figure 1 1 ). 

Figures 12 through 14 ?bow the claimed memory cell that has aluminum 
electrodes. 1 and 2, each consisting of two elements, la . and lb and 2a and 2b, 
respectively. Between the electrodes there is a single layer functional zone, consisting of 
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one active layer 3 (Figure 12) or a multilayer functional zone consisting of one active 
layer 3 and one passive layer 5 (Figure 13) or a multilayer functional zone consisting of 
one active layer 3, one barrier layer 4 and one passive layer 5 (Figure 1 5). 

Figures 15 through 17 show the claimed memory cell, that has aluminum 
electrodes 1 and 2, where the top electrode 1 consists of three elements la, lb and lc. 
Between the electrodes there is a single layer junctional zone, consisting of one active 
layer 3 (Figure 15) or a multilayer functional zone consisting of one active layer 3 and 
one passive layer 5 (Figure 16) or a multilayer functional zone consisting of one active 
layer 3, one barrier layer 4 and one passive layer 5 (Figure 1 7). 

The claimed memory cell in Figures 18 through 20 has two continuous electrodes 
1 and 2 between which there is a multilayer functional zone 6 which can be implemented 
similar to the one shown in Figures 3 through 8 and equipped with electric decoupling 
elements: an electrode 7 and a layer 8 made of a semiconductor or organic material 
forming a diode structure (Fig. 18), or with optical decoupling elements: an additional 
electrode 9 made of an electro conductive and optically transparent material and a layer 
10 made of a semiconductor and/or organic material forming a photo resistance or a 
photo sensor element (Fig.. 19), or with optical decoupling elements: an electrode 7 made 
of and elect ro^onductive mat erial and two layers 10 and 11 made of semiconductor 
and/or organic materials, separated with an electrode 9 made of electro conductive and 
optically transparent material and forming a photodiode or a light emitting structure 11 
and a photo resistance or a photo sensor element 10 (Fig. 20). 

To explain the principles of. write, erase and read operations with the claimed 
memory cell let us look at the diagram shown in Figure 21 and containing: a special test 
generator 12 based on a programmable current generator and providing controllable 
current level during information recording and constant voltage during reading, and also 
forming negative pulses during erasing; a memory cell including electrodes 1 and 2 and a 
functional zone 6 which can be implemented as one of the options shown in Figures 1 
through 17; a ballast resistance 13 and voltage registering devices . 14 and 15 which can 
be implemented as voltmeters, recorders or oscillographs. The values of the current 
flowing through the memory cell are obtained by measuring voltage on the ballast 
resistance 13. 
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The device operates as follows. The test generator 12 forms a voltage pulse 16 
(Fig. 22), which exceeds the threshold value 23. After the writing current pulse value 19 
reaches the programmed level; the generator 12 switches to the reading mode and forms 
reading voltage 18, which is significantly, lower than the threshold value 23. The write 
operation is considered completed if the controlled writing current value 19 reaches the 
programmed level; after which the applied voltage is switched off. Based on value 22 (a- 
d) of the current flowing through the ballast resistance 13 the value of the memory cell 
resistance can be estimated and these resistance values can be corresponded to a specific 
bit of information. For example, for a two bit memory cell: 

- Current 22a corresponds to value (00); . 

- Current 22b corresponds to value (01); 

- Current 22c corresponds to value (10); 

- Current 22d corresponds to value (11). 

The information storage duration as well as the quantity of the corresponding 
memory cell electric resistance values depends on the selected functional zone structure 
and materials used. Erasing of the information is done by the generator 12 by sending a 
negative voltage pulse 17. The erase operation is considered completed if the controlled 
erasing current value 20 reaches the preset level and then the applied electric voltage is 
switched, off. After the erase operation the memory cell returns to the initial state with 
very high resistance of the functional zone 6. For the memory cell structure shown in 
Fig. 2, before each write operation it is necessary to rum the cell into its initial state, that 
is erase the recorded information. 

A number of options for implementing the claimed memory cell follow below. 
Option i. 

The memory cell (Figures 1 and 2) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is polyphenil acetylene 3 or 
polydiphenil acetylen doped with lithium ions 3a. The memory cell programming is done 
by applying an electric field pulse greater than the threshold value with simultaneous 
control of the current flowing through the tell (or the resistance value or the duration and 
value of the of the applied voltage pulse). A write operation is considered completed if 
the controlled values (current or resistance) reach the preset level, after which the applied 
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voltage is switched off. Reading of the information is done by applying an electric 
voltage pulse lower than its value with simultaneous recording of the current value or 
controlling the resistance value. Erasing takes place when a reverse (negative) electric 
voltage pulse is applied with control of the current flowing through the cell (or the 
resistance value or the duration and value of the of the applied voltage pulse). An erase 
operation is considered completed if the controlled values (current or resistance) reach 
the preset level, after which the applied negative voltage is switched off. 
Option 2. 

The memory ceil (Figures 3 and 4) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there are two layers of polyphenil-acetylehe 
3b and 3c or two layers 3d and 3e of polydiphenjl acetylertfioped with lithium ions, 
separated by lithium nitride 4. The memory cell information programming, reading and 
erasing are done using the method described in Option 1. This cell is capable of storing 
information for long time periods. . 

Option 3. 

The memory cell (Figure 5) has a three-layer structure, consisting of two 
aluminum elect ™ies 1 and 2, between which there is a layer of silicon oxide or silicon 
nitride or polys We 3 and a passive layer 5 of copper or silverWlcogenide. The memory 
cell information programming, reading and erasing are done using the method described 
in Option 1. This cell is capable of storing information for long time periods. 

Option 4. 

The memory cell (Figure 1) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is a layer 3 of polyphenil-acetylene or 
of polydiphenil acetylene doped with molecules of cnloranil or tetracyano-quino- 
dimethane. The memory cell information programming, readings and erasing are done 
using the method described in Option 1 . Fast switching is a characteristic of this cell. 

Option 5. 

The memory , cell (Figure 5) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there are a polyanyline layer 3 and a 
passive palladium hydride layer 5. The memory cell information programming, reading 
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and erasing are done using the method described in Option 1. Fast switching is a 
characteristic of this cell. 
Option 6. 

The memory cell (Figure 16) has a three-layer structure, consisting of two 
aluminum electrodes where one of the electrodes (top) is made of three elements la, lb 
and lc. The functional layer 3 consists of polyphenil-acetylene or polydiphenil acetylen 
and a passive layer 5 made of niobium halcogenide doped with lithium ions or of copper 
halcogenide. The memory cell information programming is done by applying an electric 
field pulse to the bottom electrode 2 and to the middle element of the top electrode lc. 
The pulse value exceeds the threshold level 23. At the same time the electric resistance 
between the end elements la and lb of the top electrode is controlled. The write 
operation is considered completed if the controlled electric resistance values reach the 
preset level and then the appliedLelectric voltage is switched off. Reading the information, 
from the cell is done by measuring electric resistance between the end elements la and lb 
of the top electrode using low voltage pulses. Erasing the memory cell is done by 
applying a reverse (negative) electric field pulse to the bottom electrode 2 and the middle 
element of the top electrode lc with simultaneously controlling the resistance between 
the end elements la and lb of the top electrode/ The Erase operation is considered 
completed when the controlled values (current or resistance) reach the/preset level and 
then the applied negative voltage is switched off. This cell has a greater information 
density due to decoupling of the write and read circuits,, and consequently - a more 
precise control of the programmed memory cell electric resistance value. 

Option 7." 

The memory cell (Figure 20) has a multilayer structure, consisting of £>ur 
electrodes 1, 2 (made of aluminum), 7 (made of magnesium), and 9 (made of conductive 
transparent indium oxide). The functional zone 6 corresponds to the functional zone in 
Fig.16 and consists of polyphenil-acetylene or polydiphenil acetylen and a passive layer 
made or niobium halcogenide doped with lithium, ions or of copper halcogenide. Layer 
1 1 is made of polyphenil vinylene and forms a light emitting structure. Layer. 10 is made 
of a semiconductor or an organic material and is a light sensor structure. The light 
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emitting (11) and the light sensing (10) layers are separated by the electrode 9 made of 
conductive and transparent indium oxide. The memory cell information programming 
and erasing is done using the method described in Option. 1, by applying voltage to 
electrodes 1 and 7. Reading is done by applying a voltage pulse, which is lower than the 
threshold value to. electrodes 1 and 2, with simultaneous control of resistance or voltage 
between electrodes 2 and 9. This cell has a greater information density due to optical 
decoupling of the write and read circuits, which provides for a more precise control of the 
programmed memory cell electric resistance value. 

Technical Usability 

Prototypes of the claimed memory cell were built and tested with a special test rig 
using a test generator. Options with continuous aluminum electrodes were built as well 
as the options using two or three aluminum electrodes with poly-conjugate polymer 
polydiphenil acetylen doped with lithium ions placed between the electrodes. The 
bottom aluminum layer was sprayed on a glass substrate while the top electrode was 
sprayed on the poly-conjugate polymer layer. The poly-conjugate polymer used 
withstands heating to 400C, which allows manufacturing the claimed memory cells 
together with manufacturing semiconductor devices. The tests proved the possibility of 
creating a memory cell capable of storing multi-bit digital information as well as of 
forming analog values of its electric resistance levels, thus also permitting its usage for 
active synapses in neuronal nets. Therefore the claimed memory cell can be considered 
an essentially new device for storing information in either digital or analog form. 
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SUMMARY OF INVENTION 

1. A memory cell with a three-layer structure consisting of two electrodes with a 
functional zone between them, distinctive in that the electrodes a made of metal 
and/or semiconductor and/or conductive polymer and optically conductive oxides or 
sulphides, while the functional zone is made of organic, metalorganic . and non- 
organic materials, and in the functional zone molecular and/or crystalline structure 
instilled are various types of active elements as well as their combinations with each 
other and/or clusters based on the elements, which change their state or position 
under influence of external electric field and/or light radiation. 

2. A memory cell as in 1, distinctive in that the electrode, is implemented as several 
elements, separated from each other in space and electrically. 

3. A memory cell as in 1 and 2, distinctive in that the electrode consists.of two or three 
separate elements placed on top o f the functional zone. 

4. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
positive or negative ions, including molecular ions. 

5. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on composites of organic, metalorganic and non-organic materials 
with instilled clusters based on solid electrolytes. 

6. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
molecules and/or ions with electric dipole moment. 

7. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based en composites of organic, metalorganic ana non-organic materials 
with instilled clusters based on solid polymer and non-organic ferroelectrics. 
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8. A memory ceil as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
donor and acceptor molecules. 

9. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
organic and/or non-organic salts and/or acids and/or water molecules. 

10. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
molecules able to dissociate in an electric field and/or under light radiation. 

11. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
non-organic and/of metalorganic and/or organic salts and/or molecules with variable 
valency of metals or atomic groups contained in them. 

12. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic and metalorganic conjugate polymers with active 
elements built into the main circuit and/or connected to the circuit or to the plane 
and/or built into the structure, with the demerits forming or not forming a light 
emitting structure 

13. A memory cell as in 1, distinctive in that the functional zone is implemented as a 
multilayer structure consisting of several different active layers made of organic, 
metalorganic and non-organic materials, where into the molecular and/or crystalline 
structure instilled are active, elements and/or clusters based on them, which change 
their states and/or positions under influence of an external electric field and/or a light 
radiation. 

14. A memory cell as in 13, distinctive in that for the functional zone a multilayer 
structure is used consisting of several active, passive, barrier, light emitting and light 
sensing layers separated between each other by electrodes of different active layers 
made of organic, metalorganic and non-organic materials where into the molecular 
and/or crystalline structure instilled are. active element and/or clusters based on them, 
changing their states and/or positions under influence of an external electric field 
and/or a light radiation. 
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15. A memory cell as in 14, distinctive in that for the functional zone a multilayer 
structure is used, consisting of alternating active and passive layers with elements of 
optical or electric decoupling. 

16. A memory cell as in 14, distinctive in that the passive layers are made of organic, 
metalorganic and non-organic materials, which are donors and/or acceptors of charge 
carriers and are ion and/or electronic conductors. 

17. A memory cell as in 14, distinctive in that the barrier layer is made of materials with 
high electronic conductivity and low ion conductivity. 

18. A memory cell as in 14, distinctive in that for the functional zone a two-layer 
structure is used, consisting of an active layer and a passive layer. 

19. A memory cell as in 14, distinctive in that for the functional zone a two-layer 
structure is used, where one layer is made of metalorganic and nonorganic materials 
and has high electronic and low ion conductivity, while the oiher layer is passive. 

20. A memory cell as in 14, distinctive in that for the functional zone a three-layer 
structure is used, with outer active layers and a barrier layer placed between them. 

21. A memory cell as in 14, distinctive in that for the functional zone a four-layer 
structure is used, with two active layers, separated by the third, barrier layer, where 
the fourth layer is passive. 

22. A memory cell as in 14, distinctive in that for the functional zone a five-layer 
structure is used, with two outer passive layers and two active layers placed between 
the passive ones and separated by the fifth, barrier layer. 

23. A memory cell as in 15, distinctive in that the electric decoupling element is 
implemented as an additional electrode made of an electro conductive material and a 
layer of semiconductor and/or organic material forming a diode structure. 

24. A memory cell. as in 15, distinctive in that the electric decoupling elements are 
implemented as an additional electrode made of an electro conductive and optically 
transparent material and a layer of semiconductor and/or organic material forming 

. either a photo resistance or a photo sensor element. 

25. A memory cell as in 15, distinctive in that the electric decoupling element is 
implemented as an additional electrode made of an electro conductive material two 
layers of semiconductor and/or. organic materials separated by a second additional 
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electrode made of an electro conductive and optically transparent material and 
forming a photodiode or a light emitting structure and a photo resistance or a photo 
sensor element. 
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ABSTRACT 



. The invention is in the field of Computer Engineering and can be used in memory 
devices for various computers, specifically in developing a universal memory system 
with high data reading and writing speed along with capabilities for long term storage and 
high information density, as well as in developing video and audio equipment of a new 
generation, in developing associative memory systems, and in creating synapses (electric 
circuit elements with programmable electric resistance) for neuronal nets. The lack of 
such an element holds back the development of true neuronal computers. 

The invention is based on the task of creating an essentially new kind of memory 
cell that would allow to store several bits of data, would have fast resistance switching 
and require low operating voltage but at the same time would allow to combine its 
manufacturing technology with the modem semiconductor manufacturing technology. 

C Fig. 6 shows an implementation option of the claimed memory cell containing 
two. continuous aluminum electrodes 1 and 2 between which there is a multilayer 
functional zone consisting of one active layer 3, one barrier layer 4 and one passive layer 
5. This structure of the functional zone allows to change electric resistance of the active 
zone and/or form highly conductive areas or lines with metallic conduction in the active 
zone under the influence of the external electric field and/or its light emission on the 
memory celljand to retain its electric resistance for long periods of time without applying 
external electric fields. 

The memory cell is advantageously distinctive from the currently used single bit 
memory elements, in that it can store several bits of information. The data storage time 
depends on the memory cell structure, the material used for the functional zone and the 
writing mode. It can vary from several seconds (can be used to build dynamic memory) 
to several years (can be used for building long term memory, such as Flash memory). It 
is possible to create universal memory that can work in both dynamic and long-term 
modes, depending on the data-writing mode. 
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